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Table  2  (continued) 


Community  noise 

at  Station., 3 _ 

Distance  With  Without 

City/  Station  3  To  Sample  Helicopter  Helicopter 

Helipad  Land  Use  Helipad  Period  Testing  Testing 


( feet) 

(min. ) 

Leq  Lmax 

(dB(A) )  . 

Leq  Lmax 
(dB(A) ) _ 

Source  of 
Non-test 

Lmax 

W.G.N-T.V. 

open 

space 

450 

60 

64  88 

57/63 

89 

hel I  copter 
approach 

Meigs  Field 

airport 

455 

60 

76  102 

73/74 

98 

6A  plane 
taxi Ing 

Un I  vers  1 ty 
of  Chicago 
Hospital 

open 

space 

588 

60 

67  85 

57/61 

87 

am bu 1 ance 

New  Orleans,  LA: 

Pumpk I n 

Hel I copters 

a  1  rport 

621 

60 

85  112 

70/61 

89 

hel l copter 
takeoff 

Chevron  01 1 

a  I  rport 

450 

60 

68  86 

70 

97 

helicopter  at 
30  feet 

Petroleum 

He  1 1  copters 

open 

space 

440 

60 

67  84 

66/68 

91 

hel I copter 
approach 

*  No  data  obtained  due  to  equipment  malfunction. 


EQUIVALENT  AND  MAXIMUM  NOISE  LEVELS  AT  STATION  3 
WITH  AND  WITHOUT  HELICOPTER  TESTING 


City/ 

He  I (pad 


Community  noise 
- at  Station  3 

Distant  With  Without 

Station  3  To  Sample  Helicopter  Helicopter 

Land  Use  flfll I  pad - Period  Testing  Testing 

(feet)  (mtn)  Leq  Lmax  Leq  Lmax 
(dB(A) )  (dB(A) ) 


Source  of 

Non-test 

Lmax 


Long  Beach,  CA: 

LA  Sheriff's 
Aero  Bureau 

open 

space 

685 

30 

65 

82 

61/65 

85 

hel 1 copter 
f 1 yover 

Air  Logistics 

a  1 rport 

626 

60 

63 

— 

62 

— 

— 

Seattle,  WA: 

Aerocopter, 

Inc. 

a  I rport 

480 

60 

84 

— 

77/73 

114 

Lear  Jet 
warm-up 

Rooftop  A 

CBO 

665 

60 

69 

85 

68 

87 

truck  brakes 

Weyerhauser 

a  I rport 

452 

30 

71 

91 

73 

92 

commercial 

Portland,  OR: 

jet  takeoff 

Eman  ue 1 

resi¬ 

Hospital 

dential 

516 

60 

85 

68 

58/62 

80 

heavy  truck 

Portland 

Pub  1 Ic  Use 

He 1 1  port 

open 

space 

435 

60 

66 

85 

60 

74 

Bell  206B 
landing 

Floating 

Point 

Systems 

commer¬ 

cial/ 

resi¬ 

dential 

474 

60 

74 

97 

52/61 

81 

hel I copter 
f  1  yover 

KATU-TV 

CBD 

500 

60 

68 

88 

63/64 

94 

heavy  truck 

Chicago,  IL: 

Executive 

Hel 1 copter 

a  1  rport 

445 

60 

80 

105 

68/79 

101 

Commerc 1  a  1  jet 
takeoff 

Table  2  shows  the  Leq  (Equivalent  Noise  Level)  and  Lmax  observed 
at  Station  3  at  each  helipad  during  the  period  of  either  30  or 
60  minutes  in  which  the  helicopter  tests  were  performed  and 
during  one  or  more  periods  of  equal  duration  in  which  there  were 
no  helicopter  tests.  The  Lmax  for  the  helicopter  tests  ranged 
from  68  dB  (A)  to  112  dB  (A) ;  and  for  ambient  conditions  (i.  e.  no 
helicopter  testings)  Lmax  ranged  from  7  4  dB  (A)  to  114  dB  (A) . 

The  sources  of  noise  giving  rise  to  Lmax  under  ambient 
conditions  are  noted  in  the  table.  Lmax  levels  of  over  100 
dB (A)  were  due  to  jet  aircraft  taking  off  and  occurred  only 
where  Station  3  had  to  be  located  in  an  airport.  In  several 
instances  the  Lmax  value  recorded  during  the  helicopter  tests 
was  lower  than  the  Lmax  value  recorded  in  the  absence  of  tests. 
Generally,  the  data  suggest  that  at  horizontal  distances  of  440 
feet  or  more,  the  ambient  noise  included  intrusive  noise  from 
other  sources  that  had  higher  levels  than  the  noise  due  to  the 
helicopter  tests.  However,  with  the  exception  of  one  instance, 
the  observed  Equivalent  Noise  Level,  Leq,  indicates  that  the 
testing  raised  the  general  level  of  noise  at  Station  3,  and  Leq 
for  the  testing  period  ranged  from  1  dB (A)  up  to  24  dB (A)  higher 
than  during  ambient  conditions.  Some  of  this  difference  is 
undoubtedly  due  to  differences  in  the  non-helicopter  noise 
levels  between  the  testing  and  non-testing  periods,  but  in  most 
cases  it  appears  to  be  a  result  of  the  testing. 

The  report  also  contains  noise  measurements  obtained  for 
helicopters  operating  in  normal  service  (i.  e.  not  performing 
noise  test  maneuvers)  at  each  of  the  cities  surveyed.  The 
normal  service  operations  included  take-offs,  landings,  hovers, 
idles,  and  overflights  at  various  cruise  altitudes.  Some  of 
these  data  were  obtained  at  the  noise  measurement  stations  set 
up  for  the  tests,  and  some  at  locations  in  residential  areas. 
For  comparison  purposes,  ambient  noise  measurements  were  made 
during  numerous  short  intervals  (e.g.  5  minutes)  at  the 

residential  locations  while  waiting  for  helicopter  noise  events 
to  occur. 


Table  t 

SUMMARY  OF  MAXIMUM  NOISE  LEVELS  RECORDED  IN  TESTS 

Stat 1  on  1  Lmax 


City 

Hel (pad 

Hel 1  copter 
Model 

Type  of 
Maneuver 

to  Hel Ipad  At 
(feet)  Station 

Long  Beach ,  CA 

LA  Sheriff's 
Aero  Bureau 

Hughes  300B 

takeoff 

174 

96.0 

Air 

Logistics 

Bell  206-L 

approach 

188 

95.2 

Pacific  Wing 
and  Rotor 

Robinson  22 

takeoff 

254 

92.3 

Seattle,  NA 

Aerocopter, 

Inc. 

Bell  206B 

hover 

100 

101.2 

Rooftop  A 

Hughes  500D 

takeoff 

110 

100.4 

Weyerhauser 

Bell  206B 

approach 

150 

100.9 

Rooftop  B 

Bell  206B 

takeoff 

119 

94.0 

Portland,  OR 

Emanuel 

Hospital 

Messer- 
schm 1 tt 

B105 

hover 

227 

90.3 

Portland  Publ  Ic 
Use  Hel (port 

:  Bell  206B 

approach 

112 

95.0 

Floating  Point 
Systems 

Agusta 

A109A 

approach* 

150 

103.4 

KATU-TV 

Hughes  500D 

takeoff* 

150 

89.4 

Chicago,  IL 

Executive 

Hel  1  copter 

Bell  206B 

takeoff* 

145 

94.7 

WGN-TV 

Enstrom  F28 

approach* 

150 

89.1 

Meigs  Field 

Hughes  500D 

hover 

155 

93.4 

U.  of  Chicago 
Hospital 

Aerospatiale  approach 
Twin  Star 

108 

101.4 

New  Orleans,  LA 

Pumpkin  Hel 1- 
copters,  Inc. 

Bel  1  206 L 

takeoff* 

300 

94.5 

Chevron  01 1 

Bel  1  206B 

hover  + 

150 

90.0 

Petroleum 

Hel 1 copters, 
Inc. 

Bell  206B 

takeoff 

140 

96.4 

*  *  Maneuver  was  not  performed 

directly  over 

measurement  array. 

+  *  No  takeoff 

or  approach  was 

performed  at  this  test 

site. 

located  at  airports  the  effect  of  helicopter  noise  on  the 
residential  areas  around  airports  comes  primarily  from 
helicopter  overflights  into,  not  from  helipad  operations. 

Each  metropolitan  area  surveyed  is  the  subject  of  a  separate 
chapter  of  this  report.  In  addition  to  the  noise  measurement 
data  obtained,  each  chapter  provides  data  on  location,  frequency 
of  helicopter  operations,  and  type  of  helicopter  operations  at 
every  identifiable  helipad  or  heliport  in  regular  civilian  use 
in  the  metropolitan  area.  Information  is  also  provided  on  any 
helicopter  noise  abatement  procedures  in  effect  and  any 
available  noise  complaint  statistics.  For  each  helipad  or 
heliport  where  noise  measurements  were  made,  the  land  use  in  the 
vicinity  is  described. 

In  all,  noise  measurements  were  obtained  at  18  helipads  for 
eight  helicopter  models.  The  measurements  are  summarized  in 
Table  1  which  reports  the  highest  value  of  Lmax  (Maximum  Noise 
Level}  recorded  at  station  1,  for  each  test  site. 

Values  of  Lmax  at  Station  1  ranged  from  89.1  to  103.4  dB (A) . 
This  wide  range  is  attributable  to  several  factors:  the  use  of 
different  helicopter  models  in  the  tests;  differences  in  the 
distance  from  Station  1  to  the  helipad;  differences  between  the 
elevation  of  Station  1  and  the  helipad;  differences  in  the 
helicopter  angle  of  approach  or  take-off;  deviation  of  approach 
or  departure  path  from  the  direction  of  the  line  of  measurement 
stations;  and  differences  in  ground  surface  and  structures 
affecting  sound  propagation.  Two  other  reasons  for  variation 
are  indicated  in  the  table:  the  maneuver  being  performed  when 
the  largest  Lmax  value  was  recorded,  and  the  distance  from  the 
helipad  to  Station  1.  (This  distance  is  greater  than  the 
distance  from  the  helicopter  to  Station  1  when  the  longest  Lmax 
occurs  during  an  approach  or  take-off. ) 


of  standardized  helicopter  maneuvers  or  operations  consisting  of 
approach  and  departure  over  the  array  of  monitoring  stations, 
idling  on  the  ground,  and  hovering  close  to  the  ground  (”hover 
in-ground  effect").  All  noise  measurements  were  made  using  Type 
1  meters  using  slow  response  and  "A"  frequency  weighting. 

In  addition  to  measuring  noise  levels  during  each  standard 
maneuver,  one  monitoring  station,  the  most  distant  from  the 
helipad,  was  used  to  measure  the  effects  of  an  entire  series  of 
maneuvers  on  community  noise  at  each  site.  For  this  purpose 
noise  levels  were  measured  throughout  a  period  of  30  or  60 
minutes  which  included  the  helicopter  tests,  and  for  a  similar 
period  when  tests  were  not  being  performed. 

The  siting  of  the  third  station  was  constrained  by  similar 
circumstances  in  each  of  the  five  cities  surveyed:  the  busiest 
non-military  helipads  tend  to  be  located  in  airports. 
Generally,  Station  3  was  located  approximately  450  feet  from  the 
helipad.  At  several  sites  this  placed  it  close  to  runways  or 
taxiways  used  by  fixed-wing  aircraft  and  neighboring  helipads. 
As  a  result,  observed  noise  levels  at  Station  3  were  sometimes 
lower  during  the  tests  than  before  or  after  the  tests,  and  even 
when  the  noise  level  was  higher  during  the  test  it  cannot  alwi  ’s 
be  stated  with  confidence  that  this  was  entirely  due  to  t  ie 
testing. 

In  the  five  cities  surveyed  for  this  report  the  helipads  having 
the  highest  daily  numbers  of  helicopter  operations  are  located 
at  airports.  With  the  exception  of  Long  Beach  Airport  which  is 
located  adjacent  to  several  residential  communities,  land 
surrounding  the  airports  is  predominantly  industrial  or 
commercial.  For  this  reason  the  noise  levels  from  the 
helicopter  test  maneuvers  at  the  busiest  helipads  are  generally 
not  detectable  in  residential  areas  the  nearest  of  which  may  be 
located  several  thousand  feet  away.  In  cases  where  helipads  are 


CHAPTER  1 


INTRODUCTION 

Civilian  halicopter  traffic  is  growing  rapidly  and  the  resulting 
noise  is  becoming  increasingly  noticeable,  especially  in  major 
urban  areas.  The  frequency  of  complaints  about  helicopter  noise 
has  remained  relatively  low,  probably  because  of  the  efforts  of 
helicopter  .operators,  heliport  operators,  urban  planning 
officials  and  the  FAA  to  keep  community  noise  impacts  at  a 
minimum  through  such  measures  as  routing  helicopters  away  from 
noise-sensitive  land  uses  and  operating  helicopters  so  as  to 
minimize  the  levels  of  noise  emitted  and  transmitted  to  the 
ground. 

The  FAA  has  instituted  a  series  of  surveys  to  enable  it  to  keep 
abreast  of  the  noise  performance  of  the  various  helicopter 
models  and  to  assemble  a  body  of  data  for  use  in  estimating  the 
community  noise  contributions  of  actual  and  projected  helicopter 
operations  and  facilities.  Extensive  surveys  have  been 
performed  in  New  York  City  and  in  Pheonix,  Arizona,  and  smaller 
surveys  have  been  performed  in  several  other  places. 

This  report  describes  surveys  of  non-military  helicopter  noise 
at  and  near  helipads  in  five  metropolitan  areas:  Chicago,  IL; 
Long  Beach,  GA;  New  Orleans,  LA;  Portland,  OR;  and  Seattle,  WA. 
In  each  metropolitan  area,  noise  measurements  were  made  at  three 
or  four  heliports  or  helipads.  At  each  heliport  or  helipad, 
three  noise  monitoring  stations  were  set  up  in  a  linear  array  at 
distances  of  approximately  150  feet,  300  feet  and  450  feet  from 
the  helipad  along  a  suitable  approach  or  departure  flight  path. 
(Where  possible,  a  commonly  used  flight  path  was  selected.  In 
some  cases,  it  was  not  feasible  to  set  up  stations  along  a 
commonly  used  path.)  The  stations  were  used  to  measure  and 
record  noise  levels  during  the  performance  of  a  standard  series 
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1.1  ORGANIZATION  OF  REPORT 


The  remainder  of  this  report  is  organized  as  follows.  Chapter  2 
describes  the  methodology  used  in  the  noise  measurement  surveys. 
Chapter  3  describes  the  noise  monitoring  equipment  used. 
Chapters  4  through  8  present  the  noise  measurement  data  obtained 
from  the  standard  sets  of  helicopter  maneuvers  and  from 
in-service  (not  test)  helicopter  operations  at  each  of  five 
cities  surveyed.  Each  of  these  chapters  is  divided  into 
sections  with  the  following  headings:  Overview  of  Helicopter 
Operations,  Land  Use  and  Helicopter  Noise  Abatement  Procedures; 
Standardized  Maneuver  Tests,  and  Actual  In-Service  Helicopter 
Operations.  In  addition.  Chapter  7  (Chicago,  IL)  also  contains 
a  section  which  presents  the  noise  data  measured  for  actual 
in-service  operations  at  a  public  use  heliport. 


Chapter  2 


METHODOLOGY  USED  IN  NOISE  MEASUREMENT  SURVEYS 


The  approach  taken  to  characterize  community  noise  impacts  of 
helicopter  '  noise  depends  on  identifying  several  distinct 
maneuvers  that  comprise  a  typical  helicopter  operation.  These 
maneuvers  are:  warm-up  of  the  engine,  idle,  hover  before 
takeoff,  takeoff,  level  flight,  landing,  and  cool  down  of  the 
engine.  The  noise  level  produced  during  each  of  these  maneuvers 
differs  considerably.  For  this  reason  separate  noise 
measurements  are  made  fvr  each  maneuver  whenever  possible.  TWo 
quite  different  testing  procedures  were  used  to  obtain  these 
noise  measurements:  Standardized  Maneuver  Tests,  and  measurement 
of  each  maneuver  during  Actual  In-Service  Operations. 


2.1  STANDARDIZED  MANEUVER  TESTS 

Jteai^Jteaa m  scent  ftc  ocedur s 

In  the  standardized  maneuver  test  procedure,  a  helicopter 
performs  a  prescribed  series  of  maneuvers  (idle,  hover,  takeoff 
and  approach).  Three  noise  monitoring  stations  are  positioned 
in  a  straight  line  array  extending  approximately  450  feet  from 
the  helipad.  Because  of  physical  barriers,  such  as  roads  or 
buildings,  distances  between  stations  differ  somewhat  between 
test  sites.  In  general,  the  distances  between  stations  range 
from  150  to  200  feet.  A  typical  test  series  takes  approximately 
30  minutes  to  complete.  The  amount  of  time  varies  depending  on 
the  number  and  duration  of  the  maneuvers  performed.  In  each 


series,  the  pilot  is  requested  to  perform  takeoffs  and 
approaches  directly  over  the  noise  measurement  array,  if 
possible.  In  some  tests  this  is  not  possible  due  to  noise 
abatement  rules,  wind  conditions  or  physical  obstacles  present 
at  the  test  site.  In  tests  where  the  takeoff  or  approach  is  not 
directly  over  the  noise  measurement  array,  as  much  information 
as  possible  has  been  provided  on  distance  and  altitude  of  the 
helicopter  in  respect  to  the  noise  measurement  array  to  assist 
analysts  in  interpreting  the  measurements. 

The  sound  levels  generated  in  each  maneuver  are  measured  and 
recorded  on  a  report  form  at  each  station.  The  two  stations 
closest  to  the  helipad,  Stations  1  and  2,  measure  Sound  Exposure 
Levels  (SEL),  Equivalent  Sound  Pressure  Levels  (Leq) ,  and 
Maximum  Sound  Pressure  Levels  (Lmax)  using  Integrating  Sound 
Level  Meters  (ISLM).  Station  3  measures  Lmax  levels  with  a 
Community  Noise  Analyzer  (CNA) .  The  start  and  stop  times  for 
each  test  maneuver  measurement  period  are  synchronized  between 
stations  to  ensure  the  comparability  of  the  data.  Noise  levels 
at  all  three  stations  are  measured  with  A-frequency  weighting 
and  slow  response*-time  averaging.  Noise  levels  measured  are  not 
adjusted  for  temperature,  humidity  or  wind  conditions.  However, 
relative  humidity  or  dew  point  and  wind  speed  and  direction  are 
obtained  and  presented  with  the  noise  measurement  data.  Graphic 
Level  Recorders  (GLR)  record  the  Sound  Pressure  Level  measured 
by  each  ISLM  and  the  CNA  as  a  time-chart  on  graph  paper. 

Distances  between  the  monitoring  stations  and  the  helipad  are 
measured  using  a  100-foot  tape.  A  photographic  scaling 
technique  is  used  to  estimate  the  altitude  of  the  test 
helicopter  at  a  point  along  the  noise  measurement  array  during 
departure  and  approach  maneuvers.  (Society  of  Automotive 
Engineers,  Aerospace  Information  Report  902,  485  Lexington  Ave. , 
New  York,  N.  Y.  10017).  Due  to  the  limited  amount  of  control 
that  is  available  over  the  test  conditions,  however,  the  photo 
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scaling  estimates  should  b«  considsrsd  very  approximate.  In  a 
few  instances,  because  of  camera  malfunctions  or  hinderances,  no 
photographs  are  available  for  photo  scaling.  In  these  instances 
the  altitude  of  the  helicopter  is  estimated  visually.  In  each 
case  where  the  estimated  altitude  is  reported  a  notation  is 
provided  indicating  which  method  is  used. 

7.1.2  Measurement  of  Contribution  to  Ambient  Noise 

To  evaluate  the  contribution  of  noise  levels  from  the  helicopter 
test  maneuvers  to  ambient  noise  levels,  two  types  of  ambient 
noise  samples  are  taken.  One  type  includes  the  noise  levels 
produced  by  the  helicopter  test  maneuvers,  while  the  other  type 
does  not.  Ambient  noise  sample  periods  are  at  least  30  minutes. 
During  each  sample  period  a  log  is  kept  at  each  noise  monitoring 
station  of  the  maximum  sound  pressure  level  (Lmax)  of  any 
intrusive  noise  events  that  occur.  Noise  level  data  that  are 
recorded  for  each  ambient  noise  sample  period  include  Leq,  Lmax, 
Minimum  Sound  Pressure  Level  (Lmin),  and  exceedance  levels  for  n 
•  .1,  1,  10,  50,  90,  and  99  percentiles  (i.  e. ,  noise  levels  that 
are  exceeded  "n"  percent  of  the  sample  period). 

2.1.3  Cfllita.atJ.Qn  of  Inauuaentfl 

All  noise  measurement  instruments  are  calibrated  before  and 
after  each  test.  The  instruments  are  quite  stable  and  almost 
always  preserve  their  calibration  throughout  a  test. 

2.1.4  Test  Data  Reported 

The  noise  level  data  for  the  standardized  test  maneuvers  at  each 
test  site  are  presented  in  three  principal  types  of  tables. 
Graphic  level  recorder  charts  for  each  station  are  also 
presented  displaying  sound  pressure  levels  recorded  during  each 
helicopter  test  maneuver.  The  first  type  of  table  is  labeled 
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"Noise  Data  Por  Standardized  Helicopter  Maneuvers,*  and  presents 
the  Leq,  SEL,  and  Lmax  single- event  noise  level  for  each  of  the 
standardized  maneuvers  at  Stations  1  and  2,  and  the  Lmax  for 
Station  3.  Because  a  community  noise  analyzer  (CNA)  was  used  at 
Station  3  to  measure  ambient  noise  for  30  to  60  minute  periods, 
it  was  not  possible  to  record  Leg  or  SEL  values  for  single 
events  at  that  station. 

The  second  type  of  table,  labeled  "Ambient  Noise  Levels,* 
presents  Lmax,  Lmin,  Leq  and  distributional  exceedance  levels 
for  ambient  noise  recorded  by  the  CNA  during  a  period  of  at 
least  one- half  hour  that  included  the  helicopter  test  maneuvers. 
This  table  also  contains  brief  remarks  identifying 
non- helicopter  intrusive  noise  events  that  occurred  during  the 
measurement  periods. 

The  third  type  of  table,  labeled  "Selected  Comparisons  of 
Maximum  Sound  Levels,*  presents  Lmax  values  at  Station  3  for 
various  non-helicopter  noise  events  that  occurred  during  the 
noise  measurement  periods  when  the  CNA  was  operating,  along  with 
the  Lmax  for  each  helicopter  test  maneuver. 

2.2  ACTUAL  IN-SERVICE  OPERATIONS  TESTS 

The  standardized  maneuver  tests  do  not  include  overflights  at 
cruise  altitude.  As  well  as  this  deficiency,  there  is  always 
concern  that  the  noise  emitted  in  the  test  maneuvers  may  not  be 
representative  of  noise  from  normal  helicopter  operations 
because  the  tests  focus  the  operator's  attention  on  noise  and 
lead  them,  consciously  or  unconsciously,  to  operate  especially 
quietly.  Recording  noise  levels  of  helicopters  during  normal 
operations  provides  data  on  overflights  as  well  as  a  check  on 
the  validity  of  the  standard  maneuver  noise  tests. 


To  measure  noise  levels  £or  helicopters  in  normal  operations, 
noise  monitoring  stations  are  set  up  at  various  locations, 
usually  at  a  helipad  or  along  commonly  used  helicopter  flight 
corridors,  and  noise  levels  from  particular  helicopter  events 
(i.  e. ,  landings,  takeoffs,  overflights,  etc.)  are  recorded  at 
each  station. 

In  addition  to  recording  the  noise  levels  for  each  event,  the 
operator  of  each  station  also  notes  the  direction  of  the 
helicopter *8  flight,  estimates  its  altitude,  notes  the  type  of 
helicopter  and  any  other  sources  of  intrusive  noise  (e.g. ,  a 
passing  truck),  that  occur  during  the  measurement  period. 

Table  2.1  shows  typical  noise  levels  of  various  noise  sources 
commonly  found  in  an  urban  environment.  These  data  are  provided 
so  that  the  helicopter  noise  levels  measured  in  the  tests  can  be 
easily  compared  with  noise  levels  of  typical  non-hel i copter 
noise  sources. 
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TABLE  2.1 

TYPICAL  A- WEIGHTED  SOUND  LEVELS 


fig-tnt  (at.glYaii  dlflUacaJ  oc  Environment  daiAl 

50  HP  Siren  (100*)  132 

Jet  Takeoff  (200')  122 

Riviting  Machine  110 

Casting  Shakeout  Area  110 

Cut-off  Saw  104 

Electric  Pumice  Area  100 

Textile  Weaving  Plant  92 

Subway  Train  (20*)  90 

Boiler  Room  and  Printing  Press  Plant  90 

Pneumatic  Drill  (50*)  82 

Inside  Sports  Car  (50  mph)  80 

Freight  Train  (100'),  Vacuum  Qeaner  (10'),  7  0 

Speech  (l1) 

Near  Freeway  (Auto  Traffic)/  Large  Storer  60 

Accounting  Office 

Large  Transformer  (200')  52 

Private  Business  Office,  Light  Traffic  (100'),  50 

Average  Residence 

Minimum  Levels  -  Chicago  Residential  Area  40 

at  Night 

Soft  Whisper  (5')  32 

Studio  (Speech)  30 

Studio  for  Sound  Pictures  20 

Threshold  of  Hearing  (Youths,  lkHz-4kHz)  0 


Source : 


Arnold  P.G.  Peterson,  Gross,  Ervin  E.  , 


Noise  Measurement.  8th  Edition,  (197  8),  GenRad,  Inc. 
Concord,  Mass,  Figure  2-1,  p.  6. 
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CHAPTER  3 


NOISE  MONITORING  EQUIPMENT  USED 

Th«  noi»«  aoni toeing  configuration  used  in  the  field  surveys 
consists  of  three  separate  noise  monitoring  stations.  TWo  of 
the  stations  use  Bruel  and  Kjaer  (B&K)  Model  2233  Precision 
Integrating  Sound  Level  Meters  (ISLM)  to  record  Leq,  Lmax,  and 
SEL  values  of  single  events  and  also  for  some  ambient  noise 
measurements.  The  B&K  ISLMs  are  manufactured  to  meet  Type  1 
precision  standards.  Both  ISLMs  are  connected  to  B&K  Model  2619 
preamplifiers  and  B&K  Model  4155  1/2  inch  prepolarized  condenser 
microphone  cartridges  with  a  free-field  frequency  response  from 
4Hz  to  16KHz.  The  third  station  uses  a  GenRad  1945  Community 
Noise  Analyzer  (CNA)  connected  to  a  P-42  condenser  microphone 
preamplifier  and  1/2  inch  GenRad  condenser  electret  microphone. 

The  DC  output  of  each  ISLM  and  the  CNA  is  used  to  drive 
Easterline  Angus  Miniservo  Model  Graphic  Level  Recorders  (GLR) 
at  each  station  and  produce  a  graphical  time-history  record  of 
sound  pressure  level  (SPL).  The  GLRs  include  a  paper  transport 
which  is  set  to  a  speed  of  five  centimeters  per  minute  for  these 
tests. 

Microphones  at  each  station  are  mounted  for  grazing  incidence 
(i.  e. ,  parallel  to  the  ground)  four  feet  above  the  ground  on 
modified  Veblon  camera  tripods.  Each  tripod  was  modified  by 
removing  the  camera  mounting  pan  headr  and  attaching  a  thin 
metal  "C"-clamp  of  the  type  commonly  used  to  hold  glass 
apparatus  in  chemical  laboratories.  The  "C-clamp  is  used  to 
hold  the  microphone  perpendicular  to  the  vertical  bar  of  the 
tripod.  The  modifications  are  designed  to  minimize  reflection  of 
sound  waves  from  the  tripod  to  the  microphone.  Each  microphone 


is  connected  to  its  XSLMs  or  CNA  by  a  three  meter  shielded 
cable.  Ninety  millimeter  diameter  porous  polyurethane  sponge 
windscreens  are  fitted  over  the  microphones  to  minimize  the 
effect  of  wind  on  the  measurements.  A  schematic  diagram  of  the 
layout  of  the  three  stations  and  their  equipment  is  shown  in 
Figure  3.1. 

The  ISLMs  and  their  GLRs  are  calibrated  using  B&K  model  4230 
pistonpbone  type  sound  level  calibrators  producing  a  steady  94dB 
sound  pressure  at  1000Hz.  The  CNA  and  its  GLR  are  calibrated 
using  a  GenRad  model  1562  Sound  Level  Calibrator.  The 
calibrators  were  themselves  calibrated  2  weeks  prior  to 
this  study. 


BfcK  4  I S  ‘j  Prefjo  lari  zed  Condenser  Microphone 


yure  3.1  Schematic  Drawing  of  Noise  Monitoring  Station  Set  Up 


Chapter  4 


Results  of  the  Helicopter  Noise  Survey 

In 

Long  Beach,  California 


This  chapter  presents  the  results  of  helicopter  noise  tests 
performed  in  Long  Beach,  California,  and  noise  measurements  of 
helicopters  not  involved  in  the  tests  in  the  vicinities  of  Long 
Beach  Airport,  John  Wayne  Airport  and  the  Marine  Helicopter 
Training  Base  in  Irvine.  It  is  divided  into  three  sections. 
Section  4.1  presents  a  general  overview  of  helicopter  operations 
in  the  Long  Beach  area.  Section  4.2  presents  noise  measurement 
data  obtained  from  standardized  helicopter  maneuvers  at  three 
Long  Beach  helipad  sites  and  the  land  use  characteristics  of 
each  site.  Section  4.3  presents  the  noise  measurement  data 
obtained  from  monitoring  actual  in-service  helicopter 
operations. 


4.1  OVERVIEW  OF  HELICOPTER  OPERATIONS  IN  LONG  BEACH 

Based  on  data  obtained  from  helicopter  operators,  airport  and 
city  officials,  there  are  currently  approximately  18,000 
helicopter  operations  a  year  to  and  from  the  Long  Beach  airport. 
In  addition,  there  are  close  to  100,000  training  operations  a 
year  solely  within  the  airport  boundaries.  This  compares  with 
our  reported  84,917  training  operations  at  the  airport  in  197  9. 
In  addition,  there  were  20,190  flyovers  reported.  Training 
operations  usually  involve  several  circular  flight  patterns  with 
touch  and  go  operations.  (Final  Subsequent  Environmental  Impact 
Report,  Vol.  II,  prepared  by  Community  and  Env  ironmental 
Planning  Division,  Department  of  Planning  and  Building,  City  of 
Long  Beach,  197  9.) 
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There  are  fifteen  permanent  helipads  located  in  the  Long  Beach 
area.  Figure  4.1  shows  the  locations  of  these  helipads. 
Locations  1-8  are  at  the  Long  Beach  Airport.  Locations  1-5 
are  helipads  owned  by  private  helicopter  companies  providing  a 
range  of  services  such  as  pilot  training,  maintenance  and 
repair,  FAH  13  5  charter  services,  cargo  and  crew  transport,  and 
heavy  lifting  in  construction.  Locations  6,  7,  and  8  are 
helipads  owned  and  operated  by  city  and  county  police 
departments  whose  operations  are  primarily  devoted  to  traffic 
monitoring  and  search  and  rescue  operations.  There  are 
approximately  30-40  helicopter  operations  a  day  from  these  eight 
helipads  combined.  Although  these  are  not  public  use  helipads, 
most  will  accept  transient  helicopter  operations  if  arrangements 
are  made  in  advance.  Transient  operations  are,  however,  not 
very  frequent.  Noise  measurements  were  obtained  for  the 
standardized  helicopter  maneuvers  at  Locations  2,  4,  and  6. 

Locations  9  and  10  are  private  corporate  helipads  owned  by 
McDonnell  Douglas  and  Hughes  Aircraft,  respectively.  Operations 
at  these  locations  primarily  involve  transport  of  executive 
personnel  and  are  fairly  infrequent  with  an  average  of 
approximately  one  operation  a  day.  Locations  11  and  12  are 
hospital  helipads  used  for  emergency  ambulance  service.  Because 
the  frequency  of  medical  emergencies  is  very  irregular,  the 
numbers  of  operations  at  these  helipads  vary  considerably. 

Locations  13  and  14  are  privately  owned  helipads  used  in 
providing  sightseeing  services  for  tourists  and  in  ferrying  oil 
crews  and  equipment  between  the  mainland  and  the  offshore  oil 
islands.  The  number  of  operations  at  both  of  these  helipads 
combined  varies  from  20  to  30  per  day,  about  half  of  them  to 
service  the  oil  islands.  The  helipad  at  Location  15  is  operated 
by  Southern  California  Edison  and  averages  approximately  one 
operation  a  day.  There  are  also  one  or  two  temporary  helipads 
at  construction  sites  along  the  waterfront. 
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4.1.1  Helicopter  ftgl.afcg.dLlto.ias— Cggtol-ftinfca 

The  Long  Beach  Airport  Noise  Abatement  Office  maintains  a  log  of 
all  aircraft  noise  complaints  to  airport.  Noise  complaints 
related  to  helicopter  operations  tend  to  be  concentrated  in  the 
immediate  vicinity  of  the  prescribed  helicopter  flight  paths 
near  the  airport.  Noise  complaints  are  also  received 
occasionally  from  areas  farther  away  from  the  airport  and  the 
recommended  flight  paths.  Usually,  these  complaints  are  traced 
to  transient  helicopters  whose  pilots  are  not  familiar  with  the 
prescribed  routes. 

Table  4.1  shows  the  total  number  of  noise  complaints  received 
for  all  aircraft  by  the  airport  for  each  of  the  months  from 
September  to  December,  19  83.  Of  these,  31  related  to  helicopter 
noise,  13  percent  of  the  total. 

The  number  of  complaints  is  not  necessarily  a  reliable  indicator 
of  helicopter  noise  impact.  For  example,  for  the  month  of 
September  as  many  as  half  of  the  helicopter  related  noise 
complaints  were  from  one  individual.  In  addition,  at  times 
different  members  of  the  same  household  complained  about  noise 
from  a  single  helicopter  event. 
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some  of  the  measurements.  Most  of  the  fixed-wing  aircraft 
operations  were  light  general  aviation  aircraft,  carrier  heavy 
jets,  mostly  Boeing  727s.  The  mix  of  airport  operations 
contributed  to  high  ambient  noise  levels  particularly  during 
daylight  hours  when  the  hourly  numbers  of  operations  were 
highest. 

The  Air  Logistics  pilot,  using  the  Bell  206L,  performed  the 
following  maneuvers  in  the  order  listed: 

1.  Approach,  from  east; 

2.  100%  takeoff  throttle,  flat  pitch,  west; 

3.  Hover,  west; 

4.  Hover,  south; 

5.  100%  takeoff  throttle,  flat  pitch,  east; 

6.  Hover,  east; 

7.  100%  flat  pitch,  idle,  east; 

8.  Hover,  east; 

9.  Takeoff,  to  east  ("normal”  case) 

10.  Takeoff,  to  east  (”worst”  case). 

Table  4.2  shows  the  noise  levels  recorded  during  the  helicopter 
test  maneuvers  at  the  three  measurement  stations.  The  helicopter 
pilot  performed  two  takeoffs  —  one  "normal  case"  (i.  e.  with  a 
relatively  steep  ascent  angle);  and  one  "worst  case"  (i.  e.  with 
a  relatively  shallow  ascent  angle).  Lmax  values  recorded  at 
Stations  2  and  3  were  3dB (A)  to  5dB (A)  higher  for  the  worst  case 
takeoff  than  for  the  normal  case.  The  higher  Lmax  values 
recorded  at  Stations  2  and  3  are  in  the  worst  case  takeoff 
attributable  to  the  low  altitude  of  the  helicopter  as  it  flew 
over  these  stations.  The  helicopter  was  at  approximately  the 
same  altitude  over  Station  1  for  both  the  "normal"  and  the 
"worst  case"  takeoffs.  Stations  1,  2  and  3  indicated  similar 
Lmax  values  for  the  approach  as  for  the  "normal"  takeoff.  The 
charts  of  SPL  measured  at  Stations  1,  2  and  3  during  the  tests 
are  shown  in  Figures  4.6,  4.7,  and  4.8,  respectively. 


4.2  STANDARDIZED  MANEUVER  TESTS 


Three  helicopter  models  performed  the  standardized  maneuver  in 
noise  tests  at  Long  Beach:  a  Bell  206L,  a  Hughes  300B,  and  a 
Robinson  22.  Manufacturers'  specifications  for  these 
helicopters  are  shown  in  Appendix  B.  The  tests  were  conducted 
at  three  helipads  located  at  the  Long  Beach  Airport:  the  Air 
Logistics  and  the  Los  Angeles  County  Sheriff's  Aero  Bureau 
helipads  located  on  the  eastern  perimeter  of  the  airport,  and 
the  Pacific  Wing  and  Rotor  helipad  located  on  the  southern 
perimeter  of  the  airport.  This  section  describes  how  the  noise 
monitoring  stations  were  placed  at  each  of  the  sites,  the 
helicopter  test  maneuvers,  and  the  noise  measurement  data 
obtained. 


4.2.1 


Air  Logistics  operates  a  Bell  206L  helicopter  from  its  helipad 
and  maintenance  facility  on  the  eastern  perimeter  of  Long  Beach 
Airport.  Land  use  in  the  vicinity  of  the  helipad  and  the 
airport  was  shown  in  Figure  4.4. 

Three  noise  monitoring  stations  were  set  up  along  a  straight 
line  extending  east  from  the  helipad  at  distances  of  188  feet, 
403  feet,  and  626  feet.  Figure  4.5  shows  the  locations  of  the 
noise  monitoring  stations  in  relation  to  the  helipad,  as  well  as 
the  flight  path  used  on  the  takeoff  and  approach  maneuvers. 
Station  1  was  located  on  an  asphalt  surface  on  the  Air  Logistics 
site.  Stations  2  and  3  were  set  up  across  the  street  (Lakewood 
Boulevard)  on  a  golf  course.  The  traffic  volume  on  Lakewood 
Boulevard  was  light  to  moderate  and  consisted  mainly  of 
automobiles,  with  some  buses  and  heavy  trucks.  Because  the 
helipad  is  on  airport  property  there  was  noise  from  aircraft  and 
helicopter  operations  as  well  as  from  the  test  helicopter  during 


Northwest  and  west  of  the  airport,  land  use  is  primarily 
medium- income,  single-family  homes;  single-plex  homes; 
townhomes;  and  some  pockets  of  high  density  residential 

development.  Less  open  park  space  exists  here  than  to  the  east 
and  north.  The  only  example  large  enough  to  indicate  on  the  map 
is  a  narrow  strip  along  raised  banks  of  the  the  Los  Angeles 

River.  Some  heavy  industrial  pockets  are  located  in  the 

northwest  corner  of  Long  Beach. 

The  area  to  the  west  of  the  airport  consists  primarily  of 
commercial/ retail  and  light  industry.  Fewer  hel icopter- related 
noise  complaints  are  received  from  this  area  than  from  other 

areas  near  the  airport. 

The  land  area  to  the  south  of  the  airport,  extending  to  the 
Pacific  Ocean,  consists  primarily  of  low  to  middle- income 
townhomes  with  some  small  pockets  of  dense  low- income 
residential  development.  A  small  area  of  heavy  industry  is 
located  in  the  southeast  corner  of  Long  Beach.  The  city 
government  offices  and  convention  center  are  located  on  the 

southern  fringes  next  to  the  Pacific  Ocean  beach  area  which  runs 

east  to  west  along  the  southern  boundary.  A  large  harbor  area 
and  several  tourist  attractions  are  located  in  the  southwest 
corner  of  Long  Beach.  Complaints  of  helicopter  noise  have  been 
received,  occasionally,  from  residential  areas  three  to  four 

miles  south  of  the  airport  along  the  South  Redondo  Ave. 

helicopter  flight  corridor  (indicated  by  the  solid  black  arrow 
to  the  south  of  the  airport.)  In  addition  some  complaints 
originate  along  the  shoreline  where  some  helicopters  using  the 
South  Redondo  Ave.  flight  corridor  make  their  turns  east  or 
west  along  the  coastline. 


flight  corridors  used  by  helicopters  approaching  and  departing 
from  the  airport.  The  four  flight  corridors  are  indicated  by 
broad-width  black  arrows  on  the  map. 

The  immediate  area  around  the  airport  for  two  to  three  blocks  on 
the  northeast,  north,  west  and  south  consists  of  light 
commercial  and  retail  companies  and  some  labor  intensive 
industries  (primarily  the  Hughes  Aircraft  and  McDonnell  Douglas 
aircraft  manufacturing  plants).  However,  land  use  in  the 
general  vicinity  of  Long  Beach  Airport  is  mainly  residential. 
An  area  two  miles  wide  extending  to  the  east  and  southeast  of 
the  airport  consists  mainly  of  single  family  detached  homes  with 
some  large  open  areas  of  parks  and  golf  courses,  and  several 
schools,  churches,  and  hospitals,  helicopter  traffic  traverse 
this  area  along  the  East  Wardlow  Avenue  flight  corridor 
(indicated  on  the  map  by  the  solid  black  arrow  to  the  west).  It 
was  noted  during  noise  monitoring  that  helicopters  circling  to 
gain  altitude  at  the  helipads  on  the  airport's  eastern  perimeter 
sometimes  stray  into  the  golf  course  area  east  of  Lakewood  Blvd. 
In  addition,  helicopters  approaching  from  the  east  would  cut 
across  the  golf  course  as  they  begin  their  approach  descent  into 
the  airport. 

The  town  of  Lakewood  lies  to  the  north  of  the  airport.  This 
area  is  mainly  composed  of  large,  single-family  detached  homes. 
It  also  includes  two  country  clubs  and  a  large  shopping  mall.  A 
number  of  complaints  have  been  received  from  this  area  in  the 
past.  As  a  result  of  these  complaints,  use  of  the  northern 
helicopter  flight  corridor  (indicated  by  the  solid  black  arrow 
to  the  north)  is  discouraged  by  the  airport  management.  The 
management  recommends,  instead,  that  northern  departures  leave 
to  the  west  and  proceed  north  along  the  Los  Angeles  River  and 
that  approaches  from  the  north  fly  along  the  Los  Angeles  river 
and  approach  the  airport  from  the  west. 
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Figure  4.3  Diagram  of  Helicopter  Flight  Paths  Within  Long  Beach  Airport 
Boundaries 
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The  Letter  of  Agreement  specifies  four  flight  routes  to  be  used 
under  normal  operating  conditions  into  and  out  of  the  airport: 
one  to  the  west  along  West  Wardlow  Avenue;  one  to  the  east  along 
East  Wardlow  Avenue;  one  to  the  north  over  the  Lakewood  Country 
dub  and  one  to  the  south  along  Redondo  Avenue.  Figure  4.2 
shows  a  diagram  indicating  the  four  prescribed  helicopter  flight 
paths. 

Before  departing  the  airport,  helicopter  pilots  are  required  to 
climb  to  an  altitude  of  500  feet  using  a  circular  flight 
pattern.  Figure  4.3  shows  these  flight  patterns  within  the 
airport  boundaries  as  well  as  the  locations  of  helipads  in  the 
airport.  Approaching  helicopters  also  are  required  to  use  the 
circular  flight  patterns  when  descending  to  a  helipad  and  are 
supposed  to  maintain  an  altitude  of  500  feet  until  they  are 
within  the  airport  boundaries. 

It  appears  that  these  prescribed  procedures  are  generally 
followed,  but  there  are  occasional  instances  where  a  pilot  may 
"cut  corners"  and  begin  his  approach  descent  a  little  early,  or 
not  follow  the  looping  pattern  and  approach  straight  in. 


4.1.3  Description  of  Land  Use  In  the  Vicinity  of  Long  Beach 
Ai  rport. 

Long  Beach  Airport,  where  the  three  helipads  used  for  the 
standardized  maneuver  tests  are  located,  is  on  the  northern 
boundary  of  Long  Beach  city  limits.  The  city  limits  of  Long 

Beach  extend  to  the  northwest,  west,  south  and  east  of  the 

airport.  The  town  of  Lakewood  borders  the  airport  to  the  north, 
and  the  small  town  of  Signal  Hill  is  located  to  the  southwest. 
The  map  in  Figure  4.4  is  shaded  to  show  land  use  in  the  vicinity 
of  the  airport  as  well  as  indicating  the  locations  of  the 

heliports  in  the  Long  Beach  area.  It  also  shows  the  four  main 


Table  4.1 


NUMBERS  OP  NOISE  COMPLAINTS  RECEIVED  AT  LONG  BEACH  AIRPORT 
PROM  SEPTEMBER  TO  DECEMBER,  1983 


£.£Lab£.C 


November 


De  cembe r 


Hel icopter 
Commercial 
General  Av. 
Mil itary 
Training/Test 


12 

32 

39 

3 

1 


9 

19 

31 

2 


5 

28 

22 

1 

1 


5 

12 

14 

1 

1 


Total 


87 


61 


57 


33 


-  =  Data  Not  Available 

Source:  Noise  complaint  log  records  maintained  by  Long  Beach 

Airport,  Noise  Abatement  Office. 


4.1.2  Noise  Abatement  Procedures 


Partly  in  response  to  numerous  hel  icopter- related  noise 
complaints  in  the  past,  the  airport  officials  have  established 
detailed  helicopter  flight  procedures  and  flight  paths  designed 
to  minimize  the  impact  of  helicopter  noise  on  the  surrounding 
community  as  well  as  to  separate  helicopter  traffic  from 
fixed-wing  aircraft  for  safety.  These  procedures  are  formalized 
in  Letters  of  Agreement  which  all  eight  helicopter  companies 
located  at  the  airport  have  signed.  A  copy  of  the  Letter  of 
Agreement  and  a  Revised  Agreement  are  attached  as  Appendix  A. 
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Table  4.3  shows  ambient  noise  data  recorded  at  Station  3  for  two 
consecutive  one-hour  sample  periods.  The  first  sample  period 
included  the  Bell  206L  helicopter  test  maneuvers  while  the 
second  sample  period  did  not.  Due  to  the  large  number  of  fixed 
wing  aircraft  and  other  helicopter  operations  occurring  during 
both  sample  periods,  ambient  noise  levels  with  and  without  the 
test  helicopter's  operations  were  very  similar:  that  is,  the 
helicopter  tests  had  little  effect  on  the  ambient  noise  level. 

Table  4.4  shows  Lmax  values  recorded  at  Station  3  during  the 
ambient  noise  sample  periods  for  selected  intrusive  noise 
incidents  and  the  Lmax  values  recorded  during  the  helicopter 
test  maneuvers.  General  Aviation  landings  occurred  at  two 
parallel  runways  approximately  1500  feet  on  either  side  of  the 
noise  measurement  array.  Jet  landings  and  takeoffs  occurred  at 
a  runway  perpendicular  to  the  noise  measurement  array 
approximately  2000  feet  in  front  of  the  station.  Automobile  and 
truck  traffic  was  present  on  Lakewood  Boulevard  approximately 
250  feet  from  _ne  station. 

Maximum  sound  levels  recorded  at  Station  3  for  GA  landings,  GA 
flyovers,  jet  landings,  jet  takeoffs,  and  automobile  and  truck 
traffic  ranged  from  53dB(A)  to  76dB(A).  Maximum  sound  levels 
during  the  helicopter  tests  ranged  from  61  dB (A)  to  85  dB ( A ) . 

4.2.2  Los  Angeles  Sheriff's  Aero  Bureau 

The  Los  Angeles  Sheriff's  helipad  and  maintenance  facility  is 
located  on  the  eastern  perimeter  of  Long  Beach  Airport, 
immediately  to  the  north  of  the  Air  Logistics  Facility.  The 
golf  course  lies  to  the  east  on  the  opposite  side  of  Lakewood 
Boulevard.  The  facility  is  indicated  as  helipad  no.  6  in  the 
map  in  Figure  4.4  which  shows  land  use  in  the  area  surrounding 
the  airport. 
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TABU  4.3  AfBIENT  NOISE  LBfELS  AT  Alfl  LOGISTICS 
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TABLE  4.4  SELECTED  COMPARISON  OF  MAXI  Hi  H  SOU  1C  LEVELS  AS  RECOROEO  AT  STATION  3  AIR  LOGISTICS 


Location:  Air  Loglstlca  (Stations) 
Data:  January  31t  1SB4 
Tlaai  9:30  a. a.  -  11:47  a. a. 


Taaparatura:  SO  F 
Relative  Hialdlty;  45S 
Mind  a pa ad:  1-3  knots 


Evant  Lma*  Evant  lean 


Aircraft  Oparatlona: 

Street  Traffic: 

Jat  Taksoff 

60 

Car  backf  1  ra 

67 

Jat  running  angina 

SS 

Tractor  aaeer 

67 

Jat  running  angina 

85 

Bus 

58 

Jat  takaoff 

78 

Tractor  trailer 

61 

GA  aircraft  landing 

59 

Tractor  trailer 

59 

Jat  landing 

72 

Traffic  accelerating 

58 

GA  landing 

85 

Traffic  accelerating 

SO 

Jat  takaoff 

78 

Tractor  trailer 

59 

GA  landing  (alngla  angina] 

88 

Tractor  trailar 

64 

GA  landing  (alngla  angina) 

61 

Tractor  trailar 

64 

GA  Landing  (2-anglna) 

87 

Tractor  tralLar 

80 

Jat  landing 

83 

Jat  rev arsing  angina 

84 

Jat  takaoff 

75 

Tractor  trailar 

70 

Tractor  trailer 

65 

Irr-Sarv ica  Hallcopter  Oparatlona: 

Tractor  tailar 

65 

Tractor  trailar 

63 

Hallcoptar  flyover 

64 

Tractor  trailar 

62 

Hallcoptar  angina  ooaldoan 

57 

Hugnee  hallcoptar  flyovar 

61 

Helicopter  Test  Maneuvers: 

Hallcoptar  flyover 

62 

Hallcoptar  flyovar 

62 

Approach 

BO 

Haucoptar  flyovar 

62 

10(8  Idla(Wast) 

65 

Hallcoptar  flyovar 

62 

Hover (Mast) 

72 

Hallcoptar  flyover 

82 

Hover[  South) 

85 

Hallcoptar  flyovar 

64 

10(8  Idl e( South] 

SB 

Hallcoptar  flyovar 

82 

Hovar(Eaat) 

66 

Hallcoptar  flyovar 

64 

10(8  Idle(Esst) 

61 

Helicopter  takaoff  [to  aaat) 

66 

Hovar(Esat) 

63 

Hallcoptar  flyovar 

62 

Takaoff  [ Normal  Case] 

80 

Hal  i coptar  flyovar 

60 

Takaoff  [Norat  Casa) 

66 

Hal  1  coptar  flyover 

81 

Helicopter  flyover 

63 

Helicopter  flyovar 

.directly  overhead) 

68 

Helicopter  flyover 

[directly  overhead) 

68 

All  noi  sa  data  sera  recorded  elth 

A- frequency 

selghtlng  and  sloe  response  ties 

averegl  ng. 
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Three  noise  monitoring  stations  were  set  up  in  a  straight  line 
at  distances  17  4  feet,  433  feet,  and  685  feet  northeast  from  the 
helipad.  The  site  schematic  in  Figure  4.9  shows  the  noise 
monitoring  locations  and  surrounding  area,  as  well  as  the  flight 
paths  used  on  the  takeoff  and  approach  noise  test  maneuvers. 
Stations  1  and  2  were  located  on  an  asphalt  parking  lot  at  the 
Los  Angeles  Sheriff's  Aero  Bureau.  Station  3  was  located  on  a 
grass  surface  in  the  golf  course  on  the  other  side  of  Lakewood 
Boulevard.  Background  ambient  noise  levels  at  Station  3  were 
between  61  dB(A)  and  65  dB(A}.  Intrusive  noise  sources  came 
primarily  from  general  aviation  and  commercial  aircraft 
operations  at  Long  Beach  Airport. 

The  helicopter  pilot  at  the  Sheriff's  Aero  Bureau,  using  a 
Hughes  300B  helicopter,  performed  the  following  maneuvers  in  the 
order  listed: 

1.  Approach,  from  east; 

2.  62%  flat  pitch,  idle,  west; 

3.  Hover,  west; 

4.  Hover,  south; 

5.  6  2%  flat  pitch,  idle,  south; 

6.  Hover,  east; 

7.  Takeoff,  to  east; 

8.  Approach,  from  east. 

Table  4.5  shows  the  noise  levels  recorded  during  the  test 
maneuvers  at  the  three  measurement  stations.  The  takeoff  and 
two  approach  maneuvers  were  executed  directly  over  the  noise 

measurement  array.  Noise  from  the  idle  (west),  hover  (south), 
idle  (south),  hover  (east),  and  the  second  approach  maneuvers 
was  not  detected  at  the  most  distant  station,  Station  3,  because 
of  the  high  levels  of  ambient  noise  during  the  tests.  Lmax 

values  recorded  at  Station  1  ranged  from  75.5  dB(A)  for  Idle 


A1  r  h t  let* 


Schematic  for  L.  A.  Sheriff's  Aero  Bureau 


(South)  to  96.0  dB(A)  during  takeoff.  At  Station  2,  Lmax  values 
ranged  from  71.6  dB (A )  for  Idle  (South)  to  88.1  dB (A)  during 
Approach.  SPL  charts  for  Stations  1  and  3  are  shown  in  Figures 
4.10  and  4.11,  respectively.  An  SPL  chart  for  Station  2  was  not 
obtained  because  of  a  malfunction  in  a  graphic  level  recorder. 

Table  4.6  shows  ambient  noise  data  obtained  at  Station  3  during 
five  half-hour  sample  periods.  The  second  half-hour  sample 
period  included  the  helicopter  noise  tests,  while  the  other  four 
sample  periods  did  not.  However,  all  of  the  ambient  noise 
sample  periods  included  several  general  aviation  and  commercial 
jet  operations,  as  well  as  several  in-service  helicopter 
operations.  For  this  reason,  it  has  not  been  possible  to 
determine  the  contribution  of  the  helicopter  noise  tests 
produced  from  comparisons  of  the  ambient  noise  measurements  near 
the  airport.  However,  even  with  the  general  aviation  and 
commercial  operations  at  the  airport  and  moderate  traffic  on 
Lakewood  Boulevard,  the  Leq  levels  at  Station  3  were  relatively 
low,  ranging  between  61  dB(A)-and  65  dB  (A) . 

Table  4.7  presents  selected  Lmax  values  for  intrusive  noise  not 
attributable  to  the  helicopter  test  maneuvers  recorded  at 
Station  3  during  the  ambient  noise  sample  periods,  and  Lmax 
values  recorded  during  the  helicopter  test  maneuvers.  Most  of 
the  intrusive  noise  was  from  general  aviation  fixed-wing  and 
helicopter  operations  and  street  traffic  on  Lakewood  Boulevard. 
Lmax  values  recorded  at  Station  3  for  in-service  helicopter 
operations  ranged  from  63  dB(A)  for  a  distant  helicopter  flyover 
to  85  dB(A)  for  a  Hughes  helicopter  approach  directly  over  the 
station.  General  aviation  and  commercial  jet  Lmax  values  ranged 
from  59  dB  (A)  for  a  small  fixed-wing  aircraft  landing  to  66 
dB(A),  also  for  a  fixed-wing  aircraft  landing.  Lmax  values 
recorded  at  Station  3  for  street  traffic  on  Lakewood  Boulevard 
ranged  from  55  dB(A)  for  a  passing  car  to  70  dB(A)  for  a  large 


TABLE  4.7  SRECTED  COMPARISON  OF  MAXI  HIM  SOUND  LEVELS  AS  RECORDED  AT  STATION  3 
LOB  AN8ELES  8HERIFF'  S  BUREAU 


Location:  L.A.  Sheriff's  (Station  3) 
Data:  February  1.  1984 
Tlaai  BiSB  a. a.-  11:58  a. a. 


Relative  Hualdlty:  4S 
Mind  Spaadi  9  knota  at  180 


Aircraft  Oparatlonai 


jat  takaoff  67 

jot  takaoff  73 

jat  takaoff  and  helicopter 

flyover  68 

GA  Jat  flyovar  62 

jat  takaoff  86 

jat  takaoff  76 

GA  J  at  takaof  f  8G 

jat  takaoff  7 4 

GA  l  andl  ng  66 

GA  landing  36 

Jat  landing  36 

Jat  takaoff  7S 

Jat  takaoff  70 

GA  tain  angina  takaoff  73 

In-Sarvica  Hallcoptar  Oparatlonai 

Haltcoptar  flyovar  87 

Hallcoptar  cl  rclad  and 

turnad  to  al rport  84 

Hallcoptar  flyovar  72 

Hallcoptar  flyovar  86 

Hallcoptar  flyovar  76 

Hallcoptar  flyovar  86 

Hallcoptar  flyovar  dl  ractly 

overhead  76 

Hallcoptar  flyovar  71 

Hallcoptar  flyovar  S3 

Hallcoptar  flyovar  78 

Ball  hallcoptar  takaoff  77 

Hughee  500C  turnl ng 

behind  atatlon  78 

Helicopter  turning  directly 

ovarhaad  75 

Hughaa  helicopter  approach 

directly  ovarhaad  86 


Hallcoptar  flyover 
Hallcoptar  flyovar 
Hughaa  hallcoptar  takeoff 
to  South 

Police  helicopter  takeoff 
to  South 

Police  hallcoptar  flyover 
at  500*  altitude 
Hallcoptar  flyover 
and  turn  to  at  rport 
Hallcoptar  flyover 
Hughaa  500C  hallcoptar 
flyover 

Hallcoptar  flyovar  at 
300'  altitude 
Hallcoptar  flyovar  turning 
directly  overhead 
Hallcoptar  flyovar  at  500" 
altitude  directly  overhead 
Hughaa  500C  hallcoptar  turning 
dl recly  ovarhaad 
Helicopter  flyover  turning 
directly  ovarhaad 
Hallcoptar  flyovar  directly 
ovarhaad 

Street  Traffic: 

Truck 

Truck 

General  street  traffic 
Truck 

Hallcoptar  Teat  Maneuvers: 

Approach 

Hovsr(Kast] 

Takaoff 


All  noise  data  sera  recorded  with  A-fraquency  weighting  end  slat  raaponsa  tiae  averaging. 
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truck.  By  comparison,  those  helicopter  test  maneuvers  that 
could  be  detected  above  the  ambient  noise  levels  registered  Lmax 
values  between  61  dB(A)  for  the  hover  facing  west  maneuver  to  82 
dB  ( A )  for  the  takeoff. 

4.2.3  lag-  aadLAfitfli 

Pacific  Wing  and  Rotor  operates  a  helipad  and  helicopter 
maintenance  facility  on  the  southern  perimeter  of  Long  Beach 
Airport.  Land  use  immediately  south  and  west  of  the  helipad  is 
mainly  light  manufacturing  and  commercial.  Figure  4.3  shows 
additional  land  use  details  for  the  location. 

Figure  4.12  shows  the  locations  of  the  test  helipad  and  the 
monitoring  stations  with  respect  to  the  surrounding  area.  The 
helipad  and  Stations  1  and  2  were  located  in  a  straight  line  on 
the  concrete  general  aviation  parking  area  south  of  the  southern 
taxiway.  Station  1  was  254  feet  from  the  helipad  and  Station  2 
was  40  9  feet  from  the  hel  ipadi  (Station  3,  with  the  community 
Noise  Analyzer,  was  not  used.)  Several  light  fixed-wing  aircraft 
were  parked  50  to  75  feet  south  of  the  monitoring  stations. 

Intrusive  noise  came  primarily  from  aircraft  operations  at  the 
airport  and  from  intermittent  bulldozing  on  a  small  tract  of 
land  300  to  400  feet  south  of  Station  2. 

The  helicopter  pilot  at  Pacific  Wing  and  Rotor,  using  a  Robinson 
22  helicopter,  performed  the  following  two  maneuvers  in  the 
order  listed: 

1.  100%  takeoff  throttle,  flat  pitch,  facing  north; 

2.  Takeoff,  to  west. 


Surf  a* 


Taole  4.8  shows  the  noise  levels  recorded  during  the  helicopter 
test  maneuvers  at  the  two  measurement  stations.  The  takeoff 
maneuver  was  executed  directly  over  the  noise  measurement  array. 
The  ascent  angle  used  on  the  takeoff  maneuver  was  relatively 
shallow  as  is  indicated  by  the  similar  Leq  and  Lmax  values 
recorded  at  the  two  stations.  The  SPL  charts  for  Stations  1  and 
2  are  shown  in  Figure  4.13. 

Taole  4.9  shows  ambient  noise  data  obtained  at  Stations  1  and  2 
using  integrated  precision  sound  level  meters.  The  first  three 
sample  periods  did  not  include  any  aircraft  operations,  neither 
nelicopter  nor  fixed-wing.  Lmax  levels  for  these  periods  were 
in  the  range  60.2  to  65.6  dB(A)  and  Leq  levels  ranged  from  57.7 
to  58.3  dB ( A ) .  SEL  measures  the  total  sound  energy  recorded 
curing  eacn  period.  SEL  for  the  first  three  periods  ranged  from 
71.5  to  73.2  dB  ( A)  . 


Lata  for  the  fourth  period  reflect  the  effect  of  a  takeoff  by  a 
small  fixed-wing  aircraft.  the  fifth  and  sixth  periods  each 
included  a  helicopter  flyover.  The  fixed-wing  takeoff  resulted 
in  a  Lmax  value  of  72.0  dB  ( A)  ,  and  the  helicopter  operations 
resulted  in  Lmax  values  of  66.9  dB(A)  and  70.1  dB  ( A ) 
respectively.  Leq  for  each  of  these  three  periods  ranged  from 
62.2  dB(A)  to  65.1  dB(A).  However,  because  the  ncise  during 
each  of  these  periods  varied  considerably  in  intensity  and  the 
duration  of  the  periods  were  not  constant,  the  Leq  values  are 
not  directly  comparaole.  A  better  comparison  is  afforded  by  the 
SEL  results.  They  show  that  the  total  noise  energy  recorded 
curing  each  of  the  last  three  periods  was  similar:  SEL  values 
were  in  the  range  7  8.8  dB(A)  to  80.4  dB  ( A )  ,  about  8  dB  ( A )  higher 
than  in  the  first  three  periods  when  there  were  no  observed 
aircraft  noise  events. 


Limiting  the  number  of  helicopter  flights  during  the 
nighttime  hours  of  10:00  p.  m.  to  7:00  a.  m. 

Following  industry-wide  helicopter  operational  noise 
abatement  procedures,  such  as  those  published  by  the 
Helicopter  Association  International  ["Fly  Neighborly 
Program",  Helicopter  Association  International,  February, 
1982]  . 

ithout  a  thorough  study  of  citizens'  reactions  to  helicopter 
loise,  it  is  difficult  to  judge  the  overall  effectiveness  of 
:hese  procedures.  However  noise  complaint  estimates  obtained 
:  rom  airport  officials  in  Seattle  seem  to  indicate  that  the 
procedures  have  helped  to  reduce  the  noise  impact  of  helicopters. 

ror  example,  airport  officials  estimated  that  in  1983  helicopter- 
related  noise  complaints  averaged  no  more  than  one  per  mouth. 
This  number  of  complaints  appears  to  be  low  in  light  of  the 
volume  of  helicopter  traffic. 

According  to  operational  data  obtained  from  helicopter  operators, 
and  airport  and  city  officials,  chere  are  currently  fifteen 
permanent  helipads  located  in  the  Seattle  area.  Figures  5.1  and 
j.  2  show  the  street  map  locations  cf  these  helipads  in  North  and 
south  Seat tl e ,  respectively.  Test  were  performed  at  locations  1 
ana  2  in  Figure  5.1  and  locations  11  and  14  in  Figure  5.2. 

Tne  neiipaas  in  Seattle  are  located  in  three  principal  areas: 
;ne  Commercial  Business  District;  Boeing  Field  International 
\irport;  and  Seattl e- Tacoma  International  Airport.  Figures  5.3 
ana  5.4  display  the  land  use  characteristics  of  North  and  South 
Seattle,  respectively,  in  relation  to  the  existing  hel  ipads  and 
:ommoniy  used  helicopter  flight  paths. 


CHAPTER  5 


RESULTS  OF  THE  HELICOPTER  NOISE  SURVEY 

IN 

SEATTLE,  WASHINGTON  • 

This  chapter  presents  the  results  of  the  helicopter  noise  survey 
performed  in  Seattle,  Washington.  The  chapter  is  divided  into 

three  sections.  Section  5.1  presents  a  general  overview  of  • 

helicopter  operations  relative  to  land  use  patterns  in  Seattle. 

Section  5.2  presents  noise  measurement  data  and  land  use 
characteristics  at  four  helipad  test  sites.  Section  5.3  presents 
noise  measurement  data  recorded  from  actual  in-service  helicopter  9 

operations  in  the  Seattle  Commercial  Business  District. 

5.1  OVERVIEW  OF  HELICOPTER  OPERATIONS  PROCEDURES  RELATIVE  TO  LAND  ■ 

USE  PATTERNS  AND  NOISE 

As  neiicopter  traffic  in  urban  areas  increases,  so  does  the 
concern  that  helicopter  noise  might  adversely  impact  ^ 

noise-sensitive  land  use  areas,  such  as  residential  districts, 
schools,  and  parks.  It  is  a  result  of  this  concern  in  Seattle 
that  city  planners,  the  FAA,  heliport  designers,  and  helicopter 
operators  have  initiated  a  coordinated  effort  to  establish  and 
implement  several  helicopter  noise  abatement  procedures.  These  ■* 

prcceoures  include: 

Designating  the  areas  above  waterways,  freeways,  and 
railroad  tracks  as  helicopter  flight  paths;  * 

Routing  helicopters  away  from  residential  areas  whenever 
possibl  e; 
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TABLE  4.11 


RANGE  OF  LEQ ,  SEL  AND  LMAX, 
BY  ALTITUDE 


Estimated 

A1  titude 

(in  feet) 

Leq 

(dB (A) ) 

min  max 

SEL 

(dB ( A) ) 

min  max 

Lmax 

(dB (A) ) 

min  max 

250-499 

68.4-83.5 

82.5-96.4 

71.8-89.6 

500-999 

5  8.2-7  6.2 

72.3-90.7 

60.0-7  8.1 

1000-1499 

61.3-65.9 

76.5-82.7 

66.0-72.9 

>1499 

59.7-64.3 

7  2.7-85.4 

61.1-7  1.2 

The  difference  in  noise  levels  recorded  is  a  function  of  both 
the  size  and  type  of  helicopter  as  well  as  the  slant  distance 
from  the  microphone  to  the  helicopter.  Leq  and  SEL  levels  for 
actual  in-service  helicopter  operations  were  measured  for  the 
duration  of  each  event,  which  varied  considerably.  For  example, 
a  helicopter  circling  around  a  noise  monitoring  station  has  a 
larger  single-event  time  duration  than  a  helicopter  takeoff  or 
f  1  y  by . 
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TABLE  4.10  [continued! 


1 

1 

Event  Description  | 

Locatl  on* 

|  Estimated  | 

|  Altitude  | 

|  [In  feetl  | 

Measurement 

Durati  on 

[  seconds) 

1 

1 

1  Leq 

SB. 

Lmax 

Halo  looped  at  4:Q0, 
tao  cara  passed. 

7 

1500 

131 

64.2 

85.4 

71.2 

Halo  approached  and 

looped. 

8 

1000 

72 

64.1 

82.7 

72.9 

Single  rotor  halo 

cl  rcl  ad  ata  tl  on. 

9 

250 

17 

73.1 

85.4 

78.5 

Single  rotor  halo 

circled  atatlon. 

9 

250 

16 

73.9 

85.9 

77.0 

Tandem  rotor  halo 

ci  rcl  ad  statl  on. 

9 

250 

25 

68.5 

82.5 

71.8 

Single  rotor  halo 
cl  rcl  ad  station. 

9 

250 

21 

73.7 

B6.8 

79.7 

Single  rotor  halo 
ci  rclad  station. 

9 

250 

15 

82.1 

93.8 

89.6 

Helicopter  flyover. 

9 

250 

20 

83.5 

96.4 

89.1 

Helicopter  flyover. 

9 

250 

20 

80.9 

93  .9 

87.2 

All  noi  sa  data  recorded  eith  A-frequency  aaigntlng  and  alaa  response  time  averaging. 
*  Saa  Figuraa  4.14  and  4.15  far  atatlon  lacatlona. 

[1]  Salsa  l  aval  a  naasurad  with  CNA  ahlch  is  not  capable 
of  recording  measurement  duration.  Leg,  and  SEL  for  atngla-avanta. 


TABLE  4,10  (continued) 


1 

1 

Event  Description  | 

1 

1 

Location*  I 

Estimated 

Al tl  tuda 

( in  feet) 

1  Measurement 

|  Duration 

|  (seconds) 

1 

1 

1  Laq 

sa 

1 

1 

Lmax  | 

• 

Help  dl  rsctly  over¬ 
head. 

5 

500 

13 

70.0 

81  .1 

74.7 

• 

Helo  looped  over¬ 
head. 

5 

350 

28 

76.2 

90.7 

83.9 

Halo  turned  behind 

si  ta. 

6 

500 

[1] 

[11 

[11 

72 

Helo  turned  over 

si  ta. 

6 

500 

[11 

[11 

[11 

73 

• 

Hughes  500-C  turned 

behind  si ta. 

6 

500 

[11 

[11 

[11 

76 

Helo  turned  over 

el  ta. 

6 

500 

[11 

[11 

[11 

75 

• 

Helo  turned  aver 

si  ta. 

6 

500 

[11 

[11 

[11 

75 

Medium  helo  approach 
at  10:00, 

7 

1000 

33 

65.9 

B1  .1 

71.4 

Halo  looped  around 

si  ta. 

7 

1000 

85 

64.1 

82.1 

69.1 

Medium  helo  approach 

at  1 :Q0. 

7 

1500 

43 

59.7 

76.0 

62.9 

Helo  passed  f  roe 

10:00  to  3:00. 

7 

1500 

35 

62.0 

77.4 

61.1 

Helo  passed  froe 

4:00  to  7:00. 

7 

1500 

19 

59.9 

72.7 

64.3 

• 

Helo  approached  at 

8:00  circled  behind 

station  and  departed 

at  1  :  Q0 . 

7 

1200 

33 

61 .3 

76.5 

66.0 

• 

All  noise  data  recorded 
•  See  Figures  4.14  and 

with  A- frequency 
4.15  for  station 

wei  ghtl  ng 

locations. 

end  sloe  response  ties 

sv  er  sg  i  ng. 

(1]  Noi  sa  Lav  els  isesaured  with  CNA  which  is  not  capable 
of  recording  measument  duration,  Leq,  and  SEL  for  single-events. 

(continued  next  page) 
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TABLE  4.10  (continued) 


1 

1 

Event  Oascrlptlon  | 

Locati  on* 

1  Estiaatad  I 

1  Altitude  1 

1  (in  faet)  1 

Maasuranant 

Dura  ti  on 

(seconds) 

1 

1 

1  Laq 

SEL 

1 

1 

La  a*  | 

• 

Sees  as  above. 

2 

( Station  3] 

500 

Mi 

[11 

[1] 

75 

• 

Helicopter  flyover. 

2 

( Station  3) 

500 

[i] 

[1] 

[1] 

71 

Helicopter  flyover. 

2 

( Statl  on  3] 

500 

Mi 

[1] 

HI 

66 

• 

Flyover  east  to  nest. 

3 

500 

38 

71.6 

86.7 

75.4 

Two  halos  cl  rcl  Ing. 

3 

500 

92 

69.8 

89.4 

75.2 

Helicopter  flyover. 

3 

500 

72 

71.3 

89.9 

78.1 

'  • 

Helo  turned  at  tower. 

3 

350 

B0 

68.5 

87.5 

73.5 

Helo  flyover  north 

to  south. 

3 

350 

6B 

6B.4 

86.7 

74.1 

Helo  from  north, 

then  circled  toner. 

3 

350 

22 

70.6 

84.0 

73.9 

• 

Halo  north,  looped 

over  tower,  2nd  helo 
followed,  tain  angina 
plane  took  off. 

3 

500 

92 

71.1 

90.7 

75.7 

'  • 

Helo  looped  tower. 

3 

500 

34 

6B.9 

84.1 

74.9 

Helo  looped  over 

si  te  and  landed. 

4 

500 

50 

69.1 

86.1 

77.3 

HSkO  looped  and 

Landed  01  ractly  over 

sta  ti  on. 

4 

150 

58 

81 .3 

98.9 

91  .0 

• 

Helo  overhead  at 

right  angle  to 

sta  ti  on. 

5 

500 

22 

71.2 

84.6 

76.4 

• 

All  noise  data  recorded  with  A-frequancy  weighting  and  alow  response  tins  averaging. 

*  See  Figures  4.14  and  4.15  for  station  locations. 

[1]  Noise  levels  waasured  with  CNA  which  Is  not  capable 
of  recording  neasumant  duration,  Laq,  and  SH.  for  si  ng  l  e-  events.  • 

(continued  na«t  pegs) 
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TABLE  4.10  (continued! 


1 

1 

Event  Description  | 

Locatl  on* 

1  Eatinetad  j 

1  Al ti tude  | 

I  (in  Feet)  1 

Measurement 

Duration 

(seconds) 

i 

1 

1  Laq 

sa 

Seas  as  above. 

1 

(Station  3) 

500 

CD 

[11 

[11 

Hughes  3008  approach 
overhead  and  looped 
behind  Station  1 . 

1 

(Station  3) 

500 

Ml 

[11 

[11 

Helo  looped  around 
Station  3  and  fleai 

parallel  to  measure¬ 
ment  array. 

2 

( Station  1 ) 

500 

70 

63.9 

82.4 

Saeia  as  above. 

2 

(Station  2) 

500 

24 

68.0 

81.8 

Saaa  as  above. 

2 

(  Stati  on  3) 

500 

[1] 

[11 

[11 

Helo  looped  1000' 

in  front  of  Sta¬ 
tion  1  . 

2 

( Station  2) 

500 

20 

68.3 

81.3 

5am s  aa  above. 

2 

(Station  3] 

500 

[11 

[11 

HI 

Helo  ovar  golf 

course,  landed  at 

A1  r  Logi  atl cs. 

2 

(Station  2) 

500 

13 

69.9 

81.0 

Helo  ovar  golf 

course,  landed  at 

Ai  r  Logi sti ca. 

2 

(Station  1] 

500 

25 

5B.2 

72.3 

Seme  as  above. 

2 

( Station  2) 

500 

27 

63.8 

78.1 

Helo  looped  over 

Stati  on  1 . 

2 

(Station  1) 

500 

63 

64.7 

82.7 

Same  aa  abova. 

2 

(  Stati  on  2) 

500 

59 

66.2 

83.9 

All  noise  data  recorded  with  A- frequency  eeightlng  and  Sion  response  tine  averaging, 
*  See  Figures  4.14  and  4.15  For  station  locations. 

[1]  Noise  levels  naasured  aith  CNA  ehlch  is  not  capable 
of  recording  aaasuraaent  duration,  Leq,  and  SEL  For  single-events. 
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TABLE  4.10  NOISE  DATA  FOR  ACTUAL  IN-SERVICE  HELICOPTER  OPERATION  IN  THE  VICINITY  OF  LONG  BEACH 


1 

1 

Event  Description  ! 

Location* 

1  Estimated  | 

|  Altitude  | 

|  (In  feet)  | 

Measurement 

Durstton 

(seconds)  I 

1 

1 

1  Leq 

SEL 

1 

1 

Lraax  | 

Helicopter  flyover. 

1 

( Station  3) 

500 

[1] 

[1] 

[1] 

62 

Helicopter  flyover. 

1 

( Station  3] 

500 

[1] 

(11 

[1] 

62 

Hughes  300B  approach 
overhead  and  looped 

behind  Stati on  1 . 

1 

( Stati  on  1  ] 

500 

19 

65.3 

76.1 

68.4 

Seme  as  above. 

1 

(Station  2) 

500 

19 

61.7 

74.3 

64.1 

Sane  as  above. 

1 

( Stati  an  3] 

500 

[1] 

[1] 

[1] 

62 

Hughes  300B  approach 
overhead  and  looped 

behind  Station  1 . 

1 

(Station  1 1 

500 

29 

65.5 

80.1 

70.5 

Same  as  abova. 

1 

( Stati  on  2] 

500 

29 

62.2 

77.1 

67.3 

Same  as  above. 

1 

(Station  3) 

500 

Ml 

[1] 

[1] 

62 

Hughes  30QB  approach 
overhead  and  looped 
behind  Station  1 . 

1 

( Stati  on  1 ) 

500 

24 

65.3 

79.1 

70.2 

Same  as  above. 

1 

( Station  2] 

500 

24 

64.2 

77.8 

67.4 

Seme  aa  above. 

1 

(Station  3) 

500 

[1] 

[1] 

(1) 

64 

Hughes  300B  approach 
overhead  and  looped 

behi  nd  Stati  on  1  . 

1 

( Station  1 ) 

500 

36 

65 .6 

81  .4 

69.6 

Serna  as  above. 

1 

500 

36 

65.3 

80.9 

69.8 

( Station  2) 


All  noi  Be  data  recorded  with  A-frequency  weighting  and  slow  response  tine  averaging. 
*  See  Figures  4.14  and  4. IS  for  station  locations, 

[1]  Noise  levels  measured  a  1  th  CNA  which  Is  not  capable 
of  recording  measurement  duration,  Leq,  and  SB.  for  single-events. 


(continued  next  page) 


and  Dupont  Circle 

Barranca  Ave.  and  Armstrong  Ave 


4.3  ACTUAL  IN-SERVICE  HELICOPTER  OPERATIONS 


Noise  levels  from  several  actual  in-service  helicopter 
operations  were  measured  at  nine  sites  in  the  Long  Beach  and 
Irvine,  California  area.  Three  of  the  sites  were  located  at  the 
helipads  used  in  the  standardized  maneuver  noise  tests.  At 
these  three  sites,  noise  monitoring  equipment  was  kept  in  place 
after  the  test  maneuvers  were  completed  so  that  noise  level  data 
could  be  obtained  for  actual  in-service  helicopter  operations  in 
the  vicinity  of  these  helipads.  The  other  six  monitoring  sites 
were  at  locations  along  commonly  used  helicopter  approach  and 
departure  routes  in  the  vicinity  of  the  Long  Beach  Airport  in 
Long  Beach,  and  John  Wayne  Airport  and  the  Mi^ine  Helicopter 
Training  Base  in  Irvine,  California.  Figure  4.14  shows  the 
locations  of  noise  monitoring  sites  1-6  in  the  vicinity  of  the 
Long  Beach  Airport.  Figure  4.15  shows  the  locations  of  noise 
monitoring  sites  7-9  in  the  vicinity  of  John  Wayne  Airport  and 
the  Marine  Helicopter  Training  Base.  Table  4.10  presents  the 
noise  data  obtained  from  all  of  the  in-service  noise  monitoring 
sites. 

Most  of  the  helicopters  monitored  in  the  vicinity  of  the  Long 
Beach  Airport  were  flying  at  an  altitude  of  approximately  500 
reet.  Helicopters  monitored  in  the  vicinity  of  John  Wayne 
Airport  flew  at  altitudes  between  1000  and  1500  feet. 
Helicopters  monitored  at  the  Marine  Helicopter  Training  Base 
were  at  altitudes  of  approximately  250  feet.  Table  4.11  shows 
summary  statistics  of  the  range  of  Leq,  SEL,  and  Lmax  levels 


TABLE  4.9 


EFFECTS  OF  LIGHT  FIXED-WING 
AND  HELICOPTER  OPERATIONS 
ON  AMBIENT  NOISE  AT 
PACIFIC  WING  AND  ROTOR 


Location:  Pacific  Wing  and  Rotor 


Temperature:  65  F 


Date:  February  1,  1984  Relative  Humidity:  45% 

Helicopter  Model:  Robinson  22  Wind  Speed:  1-3  knots 


1 

Ambient  I 

Description  I 

Measurement 

Duration 

(seconds ) 

1 

1 

1  Leq 

1 

1 

I  SEL 

1 

1 

1  Lmax 

Ambient  without  helo 

or  fixed-wing. 

21 

58.3 

71.5 

61.6 

Same  as  above. 

36 

57 .6 

7  3.2 

65.6 

Same  as  above. 

26 

57  .7 

7  1.8 

60.2 

Ambient  with  small  GA 

place  taking  off. 

34 

65.1 

80.4 

72.0 

Helo  flyover,  1500  ft. 

63 

63.6 

81.6 

68.9 

Helo  Looped  500  ft. 
by  nearby  mike. 

43 

62.6 

7  8.9 

7  0.1 

All  values  were  recorded  using  A-frequency  weighting  and  plan 
response  time  averaging. 


S+a+ions  1  and 


L  Lisr  i 

7 


H4-'  r^.r.-.~ 


I  pad  Locations: 

Locat i on  1 
Location  2 
KIRO  T.V. 

(3rd  &  Broadway) 

Edgewater  Inn 
(Pier  67) 

Seattle  First  National  Bank 
(3rd  &  4th  near  Spring  St.) 
Virginia  Mason  Hospital 
(925  Seneca  St.) 

Harborview  Hospital 
(325  9th  St.) 


ocatlon  of  Helipads  in  North  Seattle 


In  the  downtown  area  of  Seattle  there  are  helipads  at  tnree 
television  stations,  a  hotel,  a  bank,  and  two  hospitals 
(locations  1  through  7  in  Figure  5.3).  The  helipads  at  the  three 
T.  V.  stations  (KING  T.  V.  ,  KOMO  T.  V.  ,  and  KIRO  T.  V.  )  are  rooftop 
helipads.  Helicopters  that  operate  from  these  helipads  are  used 
to  cover  news  stories  and  to  report  traffic  conditions.  The 
local  police  department  also  uses  these  helipads  occasionally  for 
emergency  search  and  rescue  operations.  Because  of  the 
unpredictable  nature  of  news  stories  and  emergency  situations, 
the  daily  number  of  helicopter  operations  originating  from  these 
helipads  varies  considerably,  but  is  generally  not  more  than 
about  eight  per  day  at  each  helipad. 

The  hotel  helipad  is  privately  owned  by  the  Edgewater  Inn  and  is 
used  primarily  by  hotel  customers  who  charter  private  helicopter 
companies  to  transport  them  between  the  Inn  and  either  Boeing 
Field  International  or  Seattl e-Tacoma  International  Airport.  The 
number  of  operations  at  this  helipad  usually  averages  one  per  day 
during  the  winter  months  and  increases  to  two  or  three  per  day 
during  the  summer  months. 

The  bank  helipad  is  privately  owned  by  Seattle  First  National 
Bank  and  is  mainly  used  for  executive  personnel  transport. 
Helicopter  operations  to  and  from  this  helipad  are  fairly 
infrequent.  The  helipad  at  Harborview  Hospital  and  the  one  at 
Virginia  Mason  Hospital  are  served  mainly  by  military  helicopters 
engaged  in  emergency  operations. 

Land  use  in  the  downtown  area  consists  mainly  of  commercial  and 
retail  establishments  with  some  small  pockets  of  light 
manufacturing  industries.  Elliott  Bay  and  the  Duwamish  Waterway 
border  the  downtown  area  to  the  west.  Detached  single  family 
homes  and  some  medium  density  residential  dwellings  border  the 
downtown  area  to  the  north  and  east.  A  heavy  industrial  zone 
lies  to  the  south. 


Helicopters  operating  in  the  downtown  area  usually  approach  and 
depart  from  the  west  from  Elliott  Bay,  from  the  east  along  Route 
520  or  Interstate  90,  and  from  the  north  and  south  along 
Interstate  5,  Route  99,  or  the  Duwaraish  Waterway. 

Boeing  Field  International  Airport,  located  in  the  southern 
portion  of  Seattle,  has  the  highest  concentration  of  helipads  in 
the  city.  There  are  currently  eight  private  helicopter  companies 
operating  at  the  airport  (locations  8  through  13  in  Figure  5.4). 
These  helicopter  companies  provide  a  wide  range  of  services  such 
as  maintenance  and  repair,  personnel  transport,  public  services, 
FAR  135  charter  services,  and  heavy  lifting  for  constructions 
projects.  Each  of  these  helicopter  companies  averages  between 
two  to  five  operations  a  day  during  the  winter  months  and  between 
five  and  ten  operations  a  day  during  the  summer  months.  A  Boeing 
Company  corporate  helipad  is  also  located  at  the  airport  and  is 
used  to  transport  company  executives  to  corporate  facilities  in 
Renton,  Washington.  This  helipad  accounts  for  approximately  two 
operations  a  day. 

Land  use  directly  to  the  northwest,  west,  and  south  of  Boeing 
Field  International  Airport  is  predominantly  heavy  industry. 
Land  use  further  west  and  to  the  northeast  is  primarily  detached 
single  family  residences,  with  several  large  parks  and  schools. 
Interstate  5  and  a  major  railroad  run  north  and  south  along  the 
eastern  perimeter  of  the  airport. 


Helicopters  that  operate  from  the  helipads  at  Boeing  Field 
International  Airport  normally  fly  along  Interstate  5,  Route  99, 
or  the  railroad  tracks  when  approaching  or  departing  to  the  north 
or  south.  To  fly  east  or  west  helicopters  cannot  avoid  passing 
over  residential  areas,  because  of  the  absence  of  waterways  or 
major  roads.  This  is  where  most  helicopter  related  noise 
complaints  near  the  airport  originate. 
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Seattl  e-Tacoma  International  Airport  is  located  south  of  Seattle 
and  is  tne  site  of  a  private  helipad  and  maintenance  facility  for 
Weyerhauser,  Inc.  and  an  airport-owned  common  use  helipad. 
Helicopters  at  Weyerhauser  include  executive  personnel  transport 
and  some  FAR  135  charter  services,  but  are  primarily  used  for 
forest- rel  ated  work  outside  of  the  immediate  Seattle  area.  There 
are  between  five  to  ten  operations  a  day  originating  from 
Weyerhauser '  s  facilities.  The  common  use  helipad,  which  is  also 
located  at  Seattl e- Tacoma  International  Airport,  is  owned  by  the 
airport  and  accepts  transient  helicopter  operations. 


Seattle- Tacoma  International  Airport  is  situated  in  a 
predominantly  residential  area.  It  is  surrounded  on  all  sides  by 
detached  single  family  and  medium  density  housing.  Puget  Sound 
lies  approximately  five  miles  to  the  west. 


situated 


Officials  at  the  airport  have  requested  that  helicopters  from  the 
northwest  and  southwest  fly  over  Puget  Sound  and  approach 
directly  from  the  west.  This  approach  route  is  designed  to 
minimize  the  amount  of  helicopter  noise  exposure  on  large 
residential  areas  lying  to  the  north  and  south.  However,  as  a 
result  of  directing  helicopter  traffic  away  from  these  large 
residential  areas,  helicopter  traffic  ever  a  smaller  residential 
area  to  the  west  between  Puget  Sound  and  the  airport  is 
intensified.  Most  of  the  helicopter-related  noise  complaints 
received  at  the  airport  originate  in  this  area  to  the  west. 

Helicopters  operating  to  or  from  the  north  and  south  are 
requested  to  use  Interstate  5,  Route  99  or  Route  509. 
Helicopters  operating  to  or  from  the  east  are  asked  to  use  Route 
518.  In  addition  to  the  specified  flight  routes,  all  air  traffic 
is  requested  to  avoid  approaching  the  airport  from  or  departing 
to  tne  north  between  the  hours  of  10:00  p.  m.  to  7:00  a.  m. 


5.2  STANDARDIZED  MANEUVER  TESTS 

Two  helicopter  models  were  tested:  a  Bell  206B  Jetranger  III  and 
a  Hughes  500D.  Manufacturers'  specifications  for  these 

helicopters  are  shown  in  Appendix  B.  Noise  monitoring  stations 
were  set  up  to  measure  noise  levels  from  standardized  helicopter 
test  maneuvers  at  four  helipads  in  the  Seattle  area.  Two  of  the 
helipad  test  sites  chosen  were  Aerocopters,  Inc.  and  Weyerhauser, 
Inc.,  located  outside  the  Central  Business  District  (CBD) .  The 
two  other  helipad  test  sites  chosen  were  located  within  the 
Seattle  CBD.  Company  officials  operating  these  two  helipads 
requested  that  their  corporate  names  not  be  used  in  this  report. 
Therefore,  these  two  helipads  will  be  referred  to  as  Seattle  CBD 
Sites  1  and  2.  Sections  5.2.1  through  5.2.4  describe  the 
locations  of  the  noise  monitoring  stations,  the  helicopter  test 
maneuvers  performed,  and  the  noise  measurement  data  obtained  at 
each  of  the  four  helipad  test  sites. 


5.2.1  ftecgcopteiSi  Inc. 

Aerocopters,  Inc.  is  a  privately  owned  helicopter  company  based 
at  Boeing  Field  International  Airport.  This  is  location  11  in 
Figures  5.2  and  5.4.  The  airport  is  situated  in  an  industrial 
zone  with  heavy  industry  to  the  northwest,  west,  and  south. 
There  is  a  residential  neighborhood  approximately  a  fourth  of  a 
mile  to  the  east  of  the  helipad. 

Three  noise  monitoring  stations  were  set  up  in  an  array  extending 
100  feet,  2  80  feet,  and  480  feet  south  of  the  helipad.  A  site 
schematic  showing  the  locations  of  the  noise  monitoring  stations 
as  well  as  the  flight  path  used  by  the  test  helicopter  on  its 
approach  and  takeoff  are  shown  in  Figure  5.5.  All  three  noise 
monitoring  stations  were  located  on  an  asphalt  surface  within  the 
boundaries  of  Boeing  Field  International  Airport,  and  were 
approximately  35  feet  to  the  east  of  the  airport  taxi  way. 
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Regulations  at  Boeing  Field  International  Airport  prombited 
setting  up  stations  on  the  edge  of  the  taxi  way.  As  a  result,  it 
was  necessary  to  extend  the  measurement  array  into  tne  General 
Aviation  parking  area.  The  distances  of  the  stations  from  the 
nel ipac  were  ad] usted  to  avoid  setting  up  any  station  directly 
next  to  a  parked  general  aviation  aircraft.  The  helipad  is  on 
airport  property;  consequently  there  were  several  aircraft 
operations  taking  place  during  noise  monitoring  of  the  test 
maneuvers.  Most  of  the  operations  were  general  aviation 
aircraft.  In  addition,  several  trains  passed  by  during  the  test 
maneuvers  from  railroad  tracks  along  the  eastern  perimeter  of 
Boeing  Field  International  Airport.  Noise  from  general  avt?  ion 
aircraft  operations  and  trains  contributed  to  a  high  background 
ambient  noise  level  during  the  measurement  periods. 


The  helicopter  pilot  at  Aerocopters,  Inc.  using 
Jetranger  III,  performed  the  following  maneuvers 


1 isted. 

1. 

100%  flat  pitch,  idle. 

2. 

Hover,  west; 

3. 

Takeoff,  to  South ; 

4. 

Approach,  from  North; 

5. 

Takeoff,  to  South; 

6. 

Approach,  from  North. 

a  Bell  206 B 
in  the  order 


Table  5.1  shows  the  noise  levels  recorded  from  the  test  maneuvers 
at  the  three  measurement  stations.  Takeoffs  and  approaches  were 
performed  approximately  50  feet  to  the  west  of  the  measurement 
array.  On  tne  first  approach  the  helicopter  passed  directly  over 
Station  3  appr oximately  50  feet  to  the  west  of  Stations  1  and  2. 
This  may  explain  why  the  Lmax  value  recorded  for  Station  3  for 
tne  first  approach  is  higher  than  that  recorded  at  Station  2.  On 
the  second  approach  the  helicopter  maintained  a  level  altitude  30 
to  40  feet  parallel  and  to  the  west  of  the  noise  measurement 
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array.  This  accounts  for  similar  noise  levels  being  recorded  at 
all  three  stations.  Because  the  approach  and  takeoff  maneuvers 
were  not  performed  over  the  noise  measurement  array,  the  data  are 
not  directly  comparable  to  other  approach  and  takeoff  data. 

The  SPL  charts  from  Stations  2  and  3  for  each  maneuver  are  shown 
in  Figures  5.6  and  5.7,  respectively.  A  chart  is  not  available 
for  Station  1  because  of  walkie-talkie  signal  interference  with 
the  GLH  motor.  (Subsequent  bench  tests  of  the  sound  level  meters 
and  a  review  of  the  measurement  data  indicates,  however,  that  the 
walkie-talkie  does  not  affect  the  sound  level  meters.) 

Table  5.2  shows  ambient  noise  data  recorded  at  Station  3  for  two, 
half-hour  and  one,  one-hour  consecutive  sample  periods.  Station 
3  was  located  adjacent  to  the  airport  taxiway;  consequently, 
severed  general  aviation  and  jet  aircraft  passed  near  the  station 
on  their  takeoffs  and  landings  which  accounts  for  the  high  Leq 
levels  recorded,  ranging  from  7  3  dB{A)  to  84  dB  (A) .  Due  to  the 
high  frequency  of  aircraft  operations  during  all  of  the  sample 
periods  and  a  Lear  jet  taxiing  within  25  feet  of  the  microphone 
during  two  of  the  sample  periods,  it  is  not  possible  to  draw  any 
firm  conclusions  on  the  contribution  of  the  helicopter  test 
maneuvers  to  xisting  ambient  background  noise  levels. 

Table  5.3  presents  maximum  sound  levels  (Lmax)  recorded  at 
Station  3  for  non-hel icopter  noise  events  that  occurred  during 
one  amoient  noise  sample  periods  (primarily  GA  and  jet 
operations)  and  tne  Lmax  levels  recorded  from  the  helicopter  test 
maneuvers  that  could  be  detected.  The  highest  Lmax  level 
measured  was  from  a  Lear  get  warmup  within  25  feet  of  the 
micropnone  that  registered  114  dB(A).  Two  Boeing  757  get 
taxecffs  200  feet  to  the  west  of  the  measurement  array  registered 
maximum  sounc  levels  of  90  dB(A).  By  comparison,  the  Bell  206B 
Jetranger  III  test  helicopter  registered  Lmax  values  of  77  aB(A) 
for  tne  idle  facing  west,  84  dB(A)  and  86  dB(A)  on  two 
taxecffs,  and  91  dB(A)  for  the  first  approach. 
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TABLE  5.3  SELECTED  COMPARISON  QF  MAXI  HIM  SQUM)  LEVELS  AS  RECORDED  AT 
STATION  3  AEROCOPTERS  INC. 


Locationt  Aaracoptsr,  Inc.  (Station  3] 

Data:  March  26.  1984 

Tiaat  12:36  p.a.  -  2:45  p.a. 


Temperature:  53 
Dee  Point:  38 
Wind  Spaad:  5  - 


QanaraL  Aviation  oparationa:  Laax 

Genaral  Aviation  tfaraup  82 
Genaral  Aviation  Takeoff  76 
Ganaral  Aviation  Takaoff  83 
Genaral  Aviation  Takaoff  77 
Genaral  Aviation  Takaoff  80 
Ganaral  Aviation  Landing  74 

Jat  Oparationa: 

Jat  Takaoff  80 
Booing  757  Jat  Takaofr  90 
Baaing  757  Jat  Takaoff  90 
Jat  Takaoff  88 
Jat  Landing  81 
Jat  Flyover  78 
Jet  Flyover  78 
Jat  Flyover  83 
Jat  Flyover  88 
Jet  Flyover  82 
Jet  Flyover  81 
Jet  (taxi]  91 
Lear  jet  eanaup  114 
(25  ft.  from  alcrophone.J 


Helicopter  Teat  Maneuvers: 


Idla( Meat )  77 
Takaoff  1  86 
Takeoff  2  84 
Approach  1  91 


All  noi  aa  data  ware  recorded  oith  A-fraquency 
eaightlng  and  aloe  response  tiae  averaging. 


5.2.2 


The  helipad  at  the  CBD  site  1  is  located  approximately  50  feet 
above  ground  on  the  rooftop  of  a  building  in  the  Seattle 
Commercial  Business  District.  This  is  location  1  in  Figures  5.1 
and  5.3.  Land  use  in  the  downtown  area  around  the  helipad  is 
comprised  primarily  of  low-rise  commercial  and  retail  businesses. 
There  are  several  high-rise  apartment  and  office  buildings 
located  ten  blocks  to  the  west  of  the  helipad.  Elliott  Bay  and 
the  waterfront  tourist  area  are  approximately  half  a  mile  to  the 
west.  The  Seattle  Skydome  and  Exhibit  Center  are  located  eight 
blocks  north  of  the  helipad.  Three  noise  monitoring  stations 
were  set  up  in  an  array  extending  north  from  the  helipad.  Figure 
5.8  shows  a  site  schematic  of  the  three  noise  monitoring  station 
locations  as  well  as  the  flight  paths  used  on  the  approach  and 
takeoff  maneuvers.  Station  1  was  located  on  the  gravel  roof  of 
the  helipad  building  110  feet  from  the  helipad.  Station  2  was 
located  215  feet  from  the  helipad  on  a  concrete  sidewalk  adjacent 
to  a  four-lane  street.  Station  3  was  located  665  feet  from  the 
helipad  on  a  grass  surface  near  a  street  corner.  Because  the 
helipad  is  located  in  the  downtown  area  of  Seattle,  relatively 
heavy  automobile  traffic  was  present  on  all  streets  in  the 
vicinity  during  the  test  maneuvers. 

The  helicopter  pilot  at  CBD  Site  1,  using  a  Hughes  500D 
helicopter  performed  the  following  maneuvers  in  the  order  listed. 


1.  Warm-up; 

2.  100%  flat  pitch,  idle,  South; 

3.  Hover,  South; 

4.  Hover,  West; 

5.  Hover,  East; 

6.  100%  flat  pitch,  idle,  East; 

7.  Takeoff,  to  North; 

8.  Approach,  from  South; 

9.  Takeoff,  to  North. 
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Schematic  for  Seattle  CSD  S 


Table  5.4  shows  the  noise  levels  recorded  during  the  test 
maneuvers  at  the  three  measurement  stations.  The  takeoffs  and 
the  approach  were  executed  directly  over  the  noise  measurement 
array.  The  second  takeoff  was  executed  to  the  west  perpendicular 
to  the  noise  measurement  array.  (For  this  reason,  the  takeoff 
data  for  this  maneuver  is  not  directly  comparable  to  other 
takeoff  data.)  Stations  2  and  3  were  unable  to  detect  any  of  the 
idle  or  hover  maneuvers  because  of  high  background  ambient  noise 
from  street  traffic.  The  gi  iphic  charts  of  the  test  maneuvers 
for  Stations  1,  2,  and  3  are  shown  in  Figures  5.9,  5.10,  and 
5.11,  respectively. 

Table  5.5  shows  noise  data  obtained  from  a  one-hour  ambient  noise 
sample  and  a  half-hour  ambient  noise  sample  measured  at  Station 
3.  The  one-hour  ambient  noise  sample  includes  the  helicopter 
test  maneuvers  which  lasted  for  approximately  15  minutes  and 
moderate  automobile  traffic  on  an  adjacent  street.  The  half-hour 
ambient  noise  sample  measured  existing  background  ambient  noise 
without  the  helicopter  test  maneuvers.  There  is  only  a  one  dB (A) 
difference  in  the  Leq  and  L50  (median)  levels  between  samples. 
This  seems  to  indicate  that  there  was  no  substantial  contribution 
of  the  noise  from  the  helicopter  test  maneuvers  to  existing 
background  ambient  noise  levels. 

Table  5.6  presents  maximum  sound  levels  recorded  at  Station  3 
from  non-helicopter  noise  sources  and  from  helicopter  test 
maneuvers  that  occurred  during  the  ambient  noise  measurement 
periods.  Maximum  sound  levels  from  the  helicopter  takeoff  and 
approach  maneuvers  were  louder  than  maximum  sound  levels  measured 
for  general  street  traffic,  except  for  isolated  events  such  as  a 
car  horn.  The  helicopter's  idle  and  hover  maneuvers,  however, 
could  not  be  detected  above  existing  non-helicopter  noise 
sources. 
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GLR  Output  for  Seattle  C8D  Site  1  -  Station 


5.11  GLR  Output  for  Seattle  C8D  Site  1  Test  -  Station 


TABLE  5.5  AWIENT  NOISE  LEVELS  AT  SEATTLE  C80  SITE  1 


TABLE  5.8  SELECTED  COMPARISON  OP  MAXI  HIM  SOUK)  LEVELS  AS  RECORDED  AT 
SEATTLE  C8D  SITE  1  STATION  3 


Location:  Saattla  C8D  Slta  1  (  Station  3) 
Data:  March  27,  1984 


Teaperature:  55  F 
Das  Point:  40 

Wind  Spaed:  1-3  knots  free  South 


SA  Flyovara: 

GA  Flyovar 

Straat  Traffic: 

No  Autoaoblle  Traffic 

Pol  lea  Car  With  SI  ran 

Car  Horn 

Car 

Bua 

Truck 

Caaant  Truck 
Truck 
Ouap  Truck 
Seal- truck 
Saa 1-truck 

Saal- truck  accalaratlng 
Brake  aquaal 

Helicopter  Taat 
Maneuvers: 

Takaoff  1 
Takeoff  2 
Approach 


All  nol  sa  data  aara  recorded  with  A- frequency 
■sighting  and  aloe  response  tlaa  averaging. 
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5.2.3  Weverhauser . _ Jj 

Weyerhauser,  Inc.  has  a  corporate  helipad  on  the  western 
perimeter  of  Seattl e-Tacoma  International  Airport.  This  is  • 

location  15  in  figures  5.2  and  5.4.  Land  use  in  the  vicinity  of 
the  helipad  is  predominatly  detached  singl e- family  housing. 

There  is  a  large  park  located  a  half  mile  directly  to  the  west  of 

the  hel  ipad.  • 

Three  noise  monitoring  stations  were  set  up  in  an  array  extending 

150  feet,  300  feet,  and  452  feet  south  from  the  helipad.  Figure 

5.12  shows  a  site  schematic  of  the  noise  monitoring  locations  and  a 

surrounding  area  as  well  as  the  flight  paths  used  for  the  takeoff 

and  approach  maneuvers.  The  three  noise  monitoring  stations  and 

the  helipad  were  located  on  a  grass  surface  approximately  800 

feet  to  the  west  of  the  airport  runway. 

The  helicopter  pilot  at  the  Weyerhauser  helipad  performed  ten  !•/'. 

separate  maneuvers  with  a  Bell  206B  Jetranger  III  helicopter. 

The  maneuvers  are  shown  below  in  the  order  in  which  they  were 
performed. 


1. 

Hover,  East; 

2. 

62%  flat  pitch. 

idle. 

West ; 

3. 

Hover,  West; 

4. 

Hover,  South; 

5. 

6  2%  flat  pitch, 

idle, 

South ; 

6. 

Takeoff,  to  South; 

7  . 

Approach,  from 

North ; 

8. 

Takeoff,  to  South; 

9. 

Approach,  from 

North ; 

10. 

6  2%  flat  pitch, 

idl  e, 

South. 

Table  5.7  shows  the  noise  levels  recorded  from  the  test  maneuvers 
at  the  three  measurement  stations.  Takeoff  and  approach 
maneuvers  were  executed  directly  over  the  measurement  array.  The 
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141 e (South)  j  Jfovet (North) 


GLR  Output  for  Seattle  C8D  Site  2  Test  -  Station 


TABU  b.10  NOISE  DATA  FOR  STANDAR012ED  HELICOPTER  MANEUVERS  AT  SEATTLE  C8D  SITE  £ 
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The  first  takeoff  and  the  approach  were  executed  directly  over 
the  measurement  array.  The  second  takeoff  was  executed  south, 
away  from  the  measurement  array.  The  helicopter  was  fully  loaded 
with  passengers  and  cargo  during  all  of  the  standardized  test 
maneuvers. 

Table  5.10  shows  the  noise  levels  recorded  from  the  maneuvers  at 
the  three  measurement  stations.  The  helicopter  descended  at  a 
very  shallow  angle  on  its  approach  over  the  noise  measurement 
array.  This  accounts  for  the  similar  Lmax  values  measured 
between  the  three  stations  (less  than  2  dB(A)  between  Station  1 
and  3)  .  The  engine  warmup  and  idle  maneuver  facing  south  could 
not  be  detected  above  existing  background  noise  levels  at 
Stations  2  and  3.  In  addition,  station  3  could  not  detect  the 
hover  maneuver  facing  north.  Figures  5.17  and  5.18  show  the  SPL 
graphic  charts'  of  all  of  the  test  maneuvers  as  recorded  at 
Stations  2  and  3  respectively.  No  SPL  graphic  chart  is  available 
from  Station  1  because  of  a  malfunction  of  the  Graphic  Level 
Recorder. 

Table  5.11  shows  results  from  six  ambient  noise  samples  taken 
without  the  helicopter  test  maneuvers  for  periods  ranging  in 
duration  from  five  minutes  to  22  minutes  that  were  recorded  at 
Station  2  using  a  B  &  K  sound  level  meter.  Station  3  could  not 
be  used  because  of  a  CNA  malfunction.  Distributional  exceedance 
and  Leg  data,  therefore,  could  not  be  obtained.  The  malfunction, 
however,  did  not  affect  the  sound  pressure  level  display.  Leq 
ambient  noise  levels  in  the  absence  of  helicopter  test  maneuvers 
ranged  from  62.6  dB(A)  to  66.3  dB (A) .  Ambient  Lmax  values  ranged 
from  71.8  dB(A)  to  77.7  dB(A).  Almost  all  of  the  helicopter  idle 
and  hover  maneuvers  recorded  at  Station  2  during  the  test  had 
maximum  sound  levels  within  this  range. 


Figure  5.16  Site  Schematic  for  Seattle  C8D  Site  2  Test 


5.2.4 


The  helipad  at  CBD  Site  2  is  located  approximately  7  0  feet  above 
ground  on  the  roof  of  a  five  story  building  in  the  Seattle 
Commercial  Business  District.  This  is  location  2  in  Figures  5.1 
and  5.3.  Land  use  in  the  vicinity  of  the  helipad  consists 
primarily  of  low-rise  and  mid-rise  commercial  and  retail 
businesses.  The  Seattle  Skydome  and  Exhibit  Center  are  located 
approximately  ten  blocks  to  the  north  of  the  helipad.  Elliott 
Bay  and  the  waterfront  tourist  area  are  approximately  a  fourth  of 
a  mile  to  the  west.  Three  noise  monitoring  stations  were  set  up 
in  an  array  extending  118  feet,  237  feet,  and  355  feet  north  from 
the  helipad.  The  helipad  is  located  7  0  feet  above  ground  on  the 
roof  of  a  five  story  building  in  the  Seattle  Downtown  Commercial 
District.  Figure  5.16  shows  a  site  schematic  of  the  three  noise 
monitoring  station  locations  and  the  flight  paths  used  for  the 
takeoff  and  approach  maneuvers. 

All  three  stations  were  set  up  on  asphalt  surface  parking  lots. 
A  small  side  street  separated  Station  1  from  Stations  2  and  3. 
Background  ambient  noise  levels  were  high  because  of  moderate  to 
heavy  automobile  traffic  on  nearby  streets,  and  a  mono  rail  that 
passed  25  feet  from  Station  3. 

The  helicopter  pilot,  using  a  Bell  206B  Jetranger  III  helicopter, 
performed  the  following  maneuvers  in  the  order  listed. 


1.  100%  flat  pitch,  idle,  South; 

2.  Hover,  North; 

3.  Hover,  West; 

4.  100%  flat  pitch,  idle.  West; 

5.  Hover,  East; 

6.  Takeoff,  to  North; 

7.  Approach,  from  South; 

8.  Takeoff,  to  South. 
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TABLE  5.9  SELECTED  COMPARISON  OF  MAXI  HIM  SOUW  LEVELS  AS  RECOROED  AT 
STATION  3  NEYERHAUSER,  INC. 
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TABLE  5.8  AKJIENT  NOISE  LEVELS  AT  WEVERHAUSER,  INC, 
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second  takeoff  was  executed  at  a  slightly  shallower  ascent  angle 
than  the  first  takeoff.  As  a  result,  the  maximum  sound  levels 
recorded  at  Stations  2  and  3  are  slightly  higher  on  the  second 
takeoff  than  the  first  takeoff. 

The  helicopter  pilot  also  flew  at  a  slightly  steeper  descent 
angle  on  the  second  approach  than  on  the  first.  As  a  result, 
Station  1  recorded  a  maximum  sound  level  almost  3  dB  (A)  higher  on 
the  second  approach  than  the  first  approach.  Figures  5.13,  5.14, 
and  5.15  show  the  graphic  charts  of  all  of  the  test  maneuvers  as 
recorded  at  Stations  1,  2  and  3  respectively. 

Table  5.8  shows  data  obtained  from  two  half-hour  ambient  noise 
samples  at  Station  3.  Ambient  noise  Leq  levels  for  the  sample 
period  with  the  helicopter  test  maneuvers  (Leq  of  7 1  dB  (A) )  and 
the  sample  period  without  the  test  maneuvers  (Leq  of  73  dB(A)) 
were  not  very  different.  This  indicates  that  noise  levels  from 
the  helicopter  test  maneuvers  which  lasted  for  approximately  15 
minutes  did  not  make  a  major  contribution  to  existing  ambient 
noise  level.  The  highest  maximum  sound  level  measured  during  the 
first  and  second  sample  periods  (91  dB (A)  and  92  dB (A) , 
respectively)  were  from  jet  takeoffs  at  the  airport. 

Table  5.9  shows  maximum  sound  levels  of  non-hel  icopter  noise 
events  and  helicopter  test  maneuvers  recorded  during  the  ambient 
noise  samples  at  Station  3.  Noise  levels  from  jet  takeoffs 
ranged  from  7  4  dB(A)  for  a  small  business  jet  to  92  dB(A)  for  a 
large  commercial  two-engine  jet.  By  comparison,  maximum  sound 
levels  measured  during  the  test  landings  and  takeoffs  ranged  from 
87  dB  (A)  to  90  dB  ( A)  and  noise  levels  from  helicopter  idle  and 
hover  maneuvers  from  5  9  dB(A)  to  7  4  d8(A). 


STANDARD  I?  to  HELICOPTER  HANEUVERS  AT  WEYERHAUSER,  INC. 


All  noise  data  aere  recorded  alth  A- frequency  (2)  -  Measurement  sample  period  Includes 

aeighti ng  and  sloa  response  ties  everaglng.  passing  2-englne  Jet  overheed. 

-  -  No  date  obtained  due  to  equipment  aal function.  [3]  =  Halo  estimated  at  50'  altitude  directly 

( 1 1  =  L»»«  value  includes  portion  of  hover  maneuver.  over  Station  2  (visual  Judgement). 


jre  5.12  Site  Schematic  for  Weyerhauser,  Inc.  Test  Site 
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TABLE  5.11  SELECTED  AWIENT  NOISE  LEVELS  AS  RECORDED  AT 
STATION  2  SEATTLE  C8D  SHE  2 
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Table  5.12  shows  Lmax  values  of  selected  non-hel  i copter 
noise  events  and  the  helicopter  test  maneuvers  recorded  at 
Station  3.  The  highest  non-helicopter  Lmax  value  recorded 
was  from  a  fire  truck  which  passed  40  to  50  feet  from  the 
microphone  and  registered  91  dB (A) .  This  is  the  same  Lmax  value 
recorded  at  Station  3  for  the  takeoff  and  approach  maneuvers 
directly  over  the  station.  A  monorail  that  passed  over  the 
street  adjacent  to  Station  3  registered  Lmax  values  that 
ranged  from  71  dB(A)  to  83  dB  (A) .  By  comparison,  the  idle  and 
hover  maneuvers  detected  at  Station  3  registered  Lmax  values 
between  7  2  dB  (A)  and  7  4  dB(A). 

5.3  ACTUAL  IN-SERVICE  HELICOPTER  OPERATIONS 


Noise  levels  from  several  actual  in-service  helicopter  operations 
was  measured  at  four  locations  in  the  Seattle  commercial  business 
district.  This  area  was  selected  because  it  has  the  highest 
concentration  of  helicopter  operations  in  Seattle.  Figure  5.19 
shows  a  map  that  indicates  the  locations  of  the  four  noise 
measurement  sites. 

Two  monitoring  stations  were  set  up  near  the  Edgewater  Inn 
helipad  to  measure  noise  levels  from  an  idle  and  two  takeoff 
maneuvers.  The  Edgewater  Inn  helipad  is  located  in  the 

waterfront  tourist  area.  This  area  is  primarily  retail  stores 
and  restaurants  located  in  piers  extending  over  Elliott  Bay.  The 
Downtown  Commercial  Business  District  is  directly  to  the  east  of 
the  helipad.  The  downtown  area  consists  of  commercial  and  retail 
businesses.  The  Seattle  harbor  area  is  located  a  fourth  of  a 
mile  to  the  south  of  the  helipad. 

The  helipad  is  located  on  a  wooden  deck  which  extends 

from  the  edge  of  the  parking  lot  at  Edgewater  Inn  over  Elliott 
Bay.  Station  1  used  a  B&K  ISLM  and  was  set  up  in  the  asphalt 


TABLE  5,12  SELECTED  COMPARISON  OF  MAXI  HIM  SOUK)  LEVELS  AS  RECORDED 
AT  STATION  3  SEATTLE  C80  SITE  2 


Location:  Saattia  CBO  Slta  2  (Station  3) 
Data:  March  28,  1984 
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2  used  a  CNA  and  was  set  up  on  a  concrete  sidewalk  across  a 
four-lane  street  250  feet  from  the  helipad.  Background  ambient 
noise  levels  were  high  due  to  moderate  automobile  traffic, 
occasional  street  cars,  and  train  traffic  in  the  vicinity  of  the 
hel  ipad. 

Three  other  noise  monitoring  stations  were  also  set  up  in  the 
Seattle  Commercial  Business  district.  The  first  was  located  on  a 
concrete  sidewalk  near  the  corner  of  Dexter  Street  and  Thomas 
Street.  Thomas  Street  had  very  light  automobile  traffic; 
however,  Dexter  Street  was  continuously  busy  with  moderate  to 
heavy  automobile  traffic.  The  second  station  was  located  in  a 
light  manufacturing  area  on  an  asphalt  parking  lot  near  the 
corner  of  Terry  Street  and  Republican  Street.  Street  traffic  in 
the  immediate  vicinity  of  this  station  was  light,  which  resulted 
in  a  relatively  low  ambient  noise  level.  The  third  station  was 
located  in  an  open,  grassy  area  at  the  corner  of  Dexter  Street 
and  John  Street.  Street  traffic  on  both  of  these  streets  was 
moderate  to  heavy.  Land  use  in  the  vicinity  of  all  three  of 
these  stations  was  primarily  composed  of  low-rise  commercial  and 
business  establishments  with  some  high-rise  buildings  located 
within  ten  blocks  of  the  stations. 

Table  5.13  shows  the  noise  data  obtained  from  all  of  the  noise 
measurement  locations.  Lmax  levels  from  actual  in-service 

helicopter  operations  ranged  from  62  dB(A)  to  91.3  dB (A) .  The 
highest  Lmax  value  measured  was  from  a  Bell  206B  Jetranger  III 
helicopter  takeoff  at  the  Edgewater  Inn  helipad.  with  the 
exception  of  the  two  takeoff  operations,  maximum  helicopter  noise 
levels  were  within  the  range  of  maximum  levels  usually  reported 
for  non-helicopter  urban  noise  sources  such  as  heavy  trucks, 
buses,  and  automobile  traffic.  Helicopter  traffic  was  relatively 
light;  only  14  operations  were  observed  during  a  five  hour 
monitoring  period  from  noon  to  5:00  p.  m. 


108  - 


TABLE  5.13  NOISE  DATA  FOR  ACTUAL  IN-SERVICE  HELICOPTER  OPERATIONS 
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[11 

[11 

85 
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84 
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aithout  traffic. 
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[1] 

80 

All  n oiaa  data  wart  raoordad  alth  A- frequency 
■  sighting  and  sla*  raapanaa  tlaa  avar aging. 

•  *  Saa  Figure  a. 19  Tor  station  Locations. 

[1]  »  Nolaa  lavals  aaasurad  alth  tha  CNA  ahlch  is  not 
capabla  of  rocordlng  aaasuraaant  duration,  Laq,  and  SEL 
raadings  for  slngla  avanta. 

[2]  *  Not  sbla  to  astlaata  aLtltuda. 
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(Table  5.13  continued) 


I  1  Estimated  IMaasuraaent  | 

1  I  Altitude  (Duration  ( 

Event  Description  (Location*!  (In  feat]  l(aaconda)  |  Lag  SB.  Laax 
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81.3 
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84 
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All  noise  data  aara  recorded  alth  A- frequency 
aelghtlng  and  aloa  response  tins  averaging. 

*  «  Sea  Figure  5.19  for  station  Locatlona. 

[1]  =  Noise  levels  aaasurad  alth  the  CNA  ahlch  la  not 
capable  of  recording  aaasuraaent  duration, Laq,  end  SB. 
readings  for  single  events. 

[2]  =  Not  able  to  astlaate  altltuda. 
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CHAPTER  6 


RESULTS  OF  THE  HELICOPTER  NOISE  SURVEY 

IN 

PORTLAND,  OREGON 

This  chapter  presents  the  results  of  the  helicopter  noise  survey 
performed  in  Portland,  Oregon.  The  chapter  is  divided  into 
three  sections.  Section  6.1  presents  a  general  overview  of 
helicopter  operations  relative  to  land  use  patterns  in  Portland. 
Section  6.2  presents  noise  measurement  data  obtained  from 
standardized  helicopter  maneuvers  and  land  use  characteristics 
at  four  helipad  test  sites.  Section  6.3  presents  noise 
measurement  data  obtained  from  monitoring  actual  in-service 
helicopter  operations  in  the  Portland  area. 

6.1  OVERVIEW  OF  HELICOPTER  OPERATIONS  RELATIVE  TO  LAND  USE 

PATTERNS  AND  NOISE 

As  helicopter  traffic  in  urban  areas  increases,  so  does  the 
concern  that  helicopter  noise  might  adversely  impact 
noise- sensitive  land  use  areas,  such  as  residential  districts, 
schools,  and  parks.  It  is  a  result  of  this  concern  in  Portland 
that  several  steps  have  been  taken  by  city  officials  to  help 
minimize  the  effect  of  noise  in  these  areas.  For  example,  the 
city  requires  helipad  operators  to  obtain  conditional -use 
permits.  These  permits  require  helicopter  operators  to  adhere 
to  specific  takeoff  and  approach  routes  established  to  reduce 
the  helicopter  noise  impact  on  noise  sensitive  residential 
districts. 

So  far,  helicopter  operators  have  not  been  required  to  use 
specific  routes  or  operational  procedures  to  reduce  the  noise 
impact  when  flying  at  cruise  altitude.  However,  the  city 
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encourages  helicopter  operators,  whenever  possible,  to  observe 
certain  flight  guidelines  designed  to  minimize  the  noise 
exposure  of  residential  and  other  noise  sensitive  areas.  These 
inci ude : 

Using  the  areas  above  waterways,  freeways,  and  railroad 
tracks  as  helicopter  flight  paths; 

Curtailing  the  number  of  helicopter  flights  during  the 
nightime  hours  of  10:00  p.  m.  to  7:00  a.  m.  ; 

Following  industry-wide  noise  abatement  procedures,  such  as 
those  published  by  the  Helicopter  Association  International 
["Fly  Neighborly  Program",  Helicopter  Association 
International,  February  1982]. 

According  to  operational  data  obtained  from  helicopter 
operators,  and  airport  and  city  officials,  there  are  currently 
13  helipads  located  in  the  Portland  area.  Figures  6.1  and  6.2 
show  the  locations  of  these  helipads.  Noise  tests  using 
standardized  maneuvers  were  performed  at  locations  1,  2  and  3  in 
Figure  6.1  and  at  location  13  in  Figure  6.2.  Locations  1,  2  and 
3  are  in  Portland;  location  13  is  situated  three  miles  to  the 
east  of  the  Portland  city  limits  in  Beaverton,  Oregon.  Land  use 
patterns  in  the  neighborhoods  of  the  Portland  and  Beaverton 
helipads  are  shown  in  Figures  6.3  and  6.4,  respectively. 

Seven  of  the  helipads  (locations  1-7  in  Figures  6.1  and  6.3)  are 
in  the  downtown  Central  Business  District  (CBD)  of  Portland  at  a 
television  station,  three  public  utility  facilities,  a  bank,  a 
hospital,  and  a  site  designated  by  the  city  of  Portland  as  a 
temporary  public  use  helipad.  The  television  station  helipad  is 
located  approximately  50  feet  above  ground  on  the  roof  of 
KATU-TV.  The  only  helicopter  operating  from  this  helipad  is 
used  to  cover  news  stories  and  report  traffic  conditions.  The 
use  of  this  helipad  varies,  but  is  generally  not  more  than  two 
or  three  operations  per  day. 
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I  I  pad  Locations 


Emanuel  Hospital 


(2801  N.E.  Garf  lei  c  St.) 

City  of  Portland  Temporary  Pubi  Ic  Use 
Heliport  (S.e.  Madison  and  Front  St.) 
KATU-TY 

>2153  N.E.  Sandy  3lvd.) 
ftjrfland  General  Electric  Service 
13700  S.E.  17th  Ave.) 

Portland  General  Electric  Station  L 
(1310  S.E.  eater  Ave.) 

Portland  General  Electric  Willamette 
Center  (121  S.W.  Solomon  St.) 

U.S.  Bank  Sul idlng 

(300  Block  of  S.W.  6th  St.) 

Prov I  pence  Med  I ca l  Center 
(A903  N.E.  Geleison  St.) 

Flamingo  Motel 

(9727  N.E.  Sandy  Blvd.) 

Hesse i I  Tractor 

'1425  N.E.  Columbia  Blvd.) 

Portland  International  Airport  Common  Use 
Pad  (In  front  of  FI Ightcraft,  Inc.) 


igure  6.'  Location  of  Helipads  In  Portland 


foaesT 


Land  Use  Characteristics  of  Portland 


13.  Floating  Point  Systems,  Inc. 

(3601  Southwest  Murry  Blvd.,  Hillsboro/Beaverton) 

LSflfifld: 

Single  Family  Residential 
iiiiliiiiiiii  Open  Space/ParKs 
Commerc I  a  I /Reta I  I 

Source:  Zoning  map.  City  of  Portland 


F i gurs  6.4 


Land  use  Characteristics  in  Relation  to  Floating  Po 
Systems  in  Beaverton,  Oregon 


The  three  public  utility  helipads  are  owned  and  operated  by  the 
Portland  Gao  and  Electric  Company.  One  of  these  is  located  on 
the  roof  of  a  highrlae  office  building  and  the  other  two  are  at 
street  level.  Helicopter  operations  from  all  three  of  these 
helipads  are  for  transportation  of  personnel  and  electric 
powerline  monitoring.  The  helipad  located  258  feet  above  ground 
on  the  roof  of  the  U.  S.  Bank  building  is  used  primarily  for 
executive  personnel  transportation. 

The  helipad  located  on  the  roof  of  Emanuel  Hospital, 
approximately  75  feet  above  ground,  is  used  mainly  for  search 
and  rescue  operations,  or  patient  transportation  between 
nospitals.  Daily  usage  averages  one  or  two  operations  per  day. 

A  temporary  public  use  helipad  is  located  in  Portland  on  the 
eastbank  of  the  Willamette  River  near  the  CBD  and  may  be  used  by 
any  helicopter  operator.  KGW  Television,  for  example,  utilizes 
the  helipad  as  a  base  for  some  of  their  news  story  operations. 
The  number  of  operations  at  the  temporary  public  use  helipad 
averages  approximately  two  per  day. 

Land  use  in  the  downtown  CBD,  in  the  immediate  vicinity  of  these 
seven  helipads,  is  primarily  commercial  and  retail  businesses 
with  some  light  manufacturing  industries.  A  zone  of  light 
manufacturing  and  heavy  industry  extends  northwest  and  east  of 
the  CBD  along  both  sides  of  the  Willamette  River.  Large  areas 
of  open  space  and  parks  lie  immediately  to  the  west  of  the 
industrial  zone.  Medium  and  low  density  single  family  detached 
residential  dwellings  lie  to  the  southwest  of  the  CBD.  Land  use 
to  the  east  of  the  industrial  zone  is  primarily  medium  and  high 
density  attached  residential  dwellings. 


Schemat 


operations.  It  is  situated  between  two  large  interstate 
highways:  Interstate  405  to  the  west  and  south,  and  Interstate  5 
to  the  east  across  the  Willamette  River.  A  one  block  wide  strip 
of  park  land  runs  north-south  on  the  western  bank  of  the 
Willamette  River  adjacent  to  the  heliport.  The  CBD  is  located  to 
the  north  and  west  of  the  helipad  and  consists  of  commercial  and 
retail  establishments.  Land  use  across  the  Willamette  River  to 
the  east  and  southeast  of  the  heliport  is  categorized  as  light 
manufacturing  industries.  Land  use  to  the  south  and  southwest  of 
the  heliport  is  medium  density  multi-family  and  low  density 
single  family  detached  housing. 

Three  noise  monitoring  stations  were  set  up  in  an  array 
extending  112  feet,  270  feet,  and  435  feet  north  of  the 
heliport,  as  shown  in  Figure  6.9.  Station  1  was  located  on  a 
grassy  area  next  to  a  service  road;  Stations  2  and  3  were 
located  on  a  vacant  dirt  field.  The  Willamette  River  runs 
parallel  to  the  measurement  array  approximately  200  feet  to  the 
east;  barge  traffic  was  present  on  the  river  during  the  tests.  A 
four-lane  divided  street  (Front  Street)  runs  parallel  to  the 
measurement  array  approximately  800  feet  to  the  west;  moderate 
automobile  and  truck  traffic  were  present  during  the  tests. 
However,  background  ambient  noise  levels  at  the  heliport  were 
relatively  low.  Leq  ambient  noise  levels  ranged  from  55  dB(A) 
to  60dB ( A) .  Infrequent  barge  traffic  on  the  river  and  street 
traffic  on  Front  Street  were  the  primary  sources  of  intrusive 
noise.  Freeway  traffic  from  Marquam  Bridge  also  contributed 
somewhat  to  the  background  ambient  noise  levels. 
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TABLE  8.3  SELECTED  COMPARISON  OF  MAXXMJM  8 OUNO  LEVELS  AS  RECORDED  AT  EMANUEL  HOSPITAL 


Locatloni  Eaanual  Hospital  (Station  3]  Taaparaturat  56  F 

Data!  April  23,  1984  Dm  Point!  34 

Tleai  1 127  p.a.-4l35  p.a.  Mind  Spaad!  8  knots  from  W 


Evant 


Traffic! 

Laax 

Laax 

Car  door  slat  7'  May . 

81 

Large  car  starting  15'  May. 

61 

Pickup  truck  with  dual  exhaust 

82 

Motorcycle  15’  May. 

86 

75  fast  as  ay . 

Autos  obi  la  backfire. 

82 

Car  horn  30'  May. 

69 

Psaalng  truck  45'  May. 

64 

Heavy  truck  althout  trailer 

59 

VolkMagon  starting  6*  aaay. 

64 

45  feat  assy . 

VolkMagon  IS'  May. 

70 

Heavy  truck  alth  trailer 

66 

Larga  aotorcycle. 

69 

46  faat  easy. 

Heavy  truck  alth  trallar 

67 

A1  rcrefti 

46  fast  as  ay. 

Ouap  truck  46  faat  aaay. 

73 

Jet  overhead  behind  clouds. 

74 

Mbulanca  120  faat  aaay. 

61 

One  prop.  Cessna  overhead 

62 

Pickup  truck  alth  dual  exhaust 

86 

behind  clouds. 

15  faat  aaay. 

Jat  overhead  behind  clouds. 

65 

Car  door  cloaa  10'  way. 

82 

Jet  overhead  behind  clouds. 

68 

Van  parking  20'  May. 

61 

Jat  overhead  behind  clouda. 

66 

Dueptruck  2/10  alia  May. 

62 

One-prop  Cessna  overhead. 

60 

Heavy  truok  alth  trallar 

84 

46  fast  May. 

Miacallanaouai 

Ouaptruck  2/10  alls  May. 

60 

Car  alth  dual  exhaust  16'  May. 

88 

Haaaerlng  at  nearby  construction 

61 

Seall  car  starting. 

64 

alts. 

Truck  46  faat  May. 

59 

Birds  chirping  nearby. 

56 

Car  starting  10'  May. 

62 

Pickup  truck  starting  15'  May. 

80 

Helicopter  test  aeneuversi 

Psaalng  truck. 

63 

Paeslng  dueptruck. 

89 

Idle! West) 

68 

Heavy  truck  alth  trailer 

80 

Hover  (Moat) 

75 

46  faat  May. 

Hov ar( South) 

86 

VolkMagon  15'  May. 

62 

Idl  i( South] 

78 

Steal l  car  starting  IS'  May. 

85 

Hover(Eaat) 

81 

Idls(Eeat) 

75 

Hover(  North) 

76 

Idls(  North) 

70 

Takeoff  1 

85 

Approach 

79 

Takeoff  2 

96 

All  nol  as  data  aara  racordad  alth  A- fr aqua ncy 
■sighting  and  aloa  rasponsa  tlao  averaging. 
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TABLE  6.2  A*  LENT  NOISE  LEVELS  AT  EMANUEL  HOSPITAL 
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Output  for  Emanuel  Hospital  Test  -  Station 


GLR  Output  for  Emanuel  Hospital  Test 


Figure  6.6  GLR  Output  for  Emanuel  Hospital  Test  -  Station 


The  two  takeoffs  and  the  approach  were  executed  directly  over 
the  measurement  array.  There  was  little  difference  observed 
between  the  Lmax  levels  recorded  at  the  three  stations  for  the 
takeoffs  and  the  approach.  This  is  attributable  to  the  very 
shallow  ascent  and  descent  angles  used  by  the  pilot.  The  sound 
pressure  level  time  graphs  recorded  at  Stations  1,  2,  and  3  for 
each  maneuver  are  shown  in  Figures  6.6,  6.7,  and  6.8, 

respectively. 

Table  6.2  presents  the  ambient  noise  level  data  recorded  at 
Station  3  for  three,  one- hour  consecutive  sample  periods.  The 
first  sample  period  includes  the  helicopter  test  maneuvers  which 
lasted  for  approximately  11  minutes;  the  other  two  do  not.  All 
three  sample  periods  included  light  automobile  and  truck  traffic 
on  a  side  road  75  feet  to  the  east  of  the  microphone.  The  data 
indicate  that  the  helicopter  test  maneuvers  increased  the  hourly 
average  sound  level  (Leg)  at  this  location  by  6dB ( A)  in  each  of 
two  sample  periods,  and  10  dB(A)  in  the  third  period. 

Table  6.3  shows  Lmax  values  recorded  at  Station  3  for 
non-helicopter  noise  events  that  occurred  during  the  ambient 
noise  sample  periods  and  the  Lmax  values  recorded  from  the 
helicopter  test  maneuvers.  The  highest  Lmax  value  (85dB(A) 
recorded  during  the  sample  periods  occurred  during  the  test 
helicopter  takeoff  maneuvers.  The  highest  Lmax  value  recorded 
for  a  non-helicopter  noise  source  was  generated  by  a  heavy 
truck,  45  feet  away  from  the  microphone,  and  registered  80dB(A). 

The  Portland  temporary  public  use  heliport  is  located  on  a  small 
grassy  area  at  the  foot  of  Marquam  Bridge  (Interstate  5)  on  the 
west  bank  of  the  Willamette  River  (location  2  in  Figures  6.1  and 
6.3).  This  heliport  is  used  for  transient  helicopter 


TABLE  6.1  NOISE  DATA  FOR  STANDARDIZED  HELICOPTER  MANEUVERS  AT  EMANUEL  HOSPITAL 


The  helicopter  pilot  at  Emanuel  Hospital  performed  eleven 
separate  operations  with  a  BO  105  helicopter.  The  operations 
performed  for  the  test  are  shown  below  in  the  order  in  which 
they  were  performed: 

1.  100%  flat  pitch,  idle,  West; 

2.  Hover,  West; 

3.  Hover,  South; 

4.  100%  flat  pitch,  idle,  South; 

5.  Hover,  East; 

6.  100%  flat  pitch,  idle.  East; 

7.  Hover,  North; 

8.  100%  flat  pitch  idle,  North; 

9.  Takeoff,  to  North; 

10.  Approach,  from  North; 

11.  Takeoff,  to  North. 

Table  6.1  shows  the  noise  levels  recorded  from  the  test 
maneuvers  at  the  three  measurement  stations.  The  Lmax  values 
obtained  were  6dB (A)  to  8dB(A)  higher  for  idle  and  hover 
maneuvers  facing  east  than  for  the  same  maneuvers  facing  west. 
One  possible  explanation  for  this  may  be  due  to  the  orientation 
of  the  tail  rotor  and  exhaust  in  relation  to  the  measurement 
array.  The  tail  rotor,  faced  the  measurement  array  during 
maneuvers  facing  east,  and  faced  away  from  the  measurement  array 
during  maneuvers  facing  west.  Similarly,  Lmax  values  measured 
at  the  three  monitoring  stations  were  8dB(A)  to  9dB(A)  higher 
for  idle  and  hover  maneuvers  facing  south  (with  the  tail  rotor 
and  exhaust  facing  towards  the  measurement  array)  than  for  idle 
and  hover  maneuvers  facing  north  (with  the  tail  rotor  and 
exhaust  facing  away  from  the  measurement  array). 
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The  Emanuel  Hospital  helipad  (location  1  in  Figures  6.1  and  6.3) 
is  located  approximately  75  feet  above  ground  on  the  roof  of  the 
hospital.  The  hospital  is  located  one-half  mile  to  the  east  of 
the  Willamette  River.  Interstate  5  runs  north-south 

approximately  800  feet  to  the  west  of  the  hospital,  between  the 
river  and  the  hospital.  Land  use  to  the  west  and  south  of  the 
hospital,  along  Interstate  5  and  the  Willamette  River,  is 
primarily  light  manufacturing  industry  and  commercial 
establishments,  with  the  exception  of  a  small  park  adjacent  to 
the  south  parking  lot  of  the  hospital.  High  density  single 
family  residential  houses  and  apartment  buildings  lie  to  the 
east  and  north  of  the  hospital. 

Three  noise  monitoring  stations  were  set  up  in  an  array 
extending  227  feet,  372  feet,  and  516  feet  northwest  of  the 
helipad.  Figure  6.5  shows  the  locations  of  the  noise  monitoring 
stations  as  well  as  the  flight  paths  used  for  the  takeoff  and 
approach  maneuvers.  Station  1  was  located  approximately  50  feet 
west  of  the  hospital  building  on  a  concrete  sidewalk  at  the 
corner  of  two  side  streets.  Station  2  was  located  across  the 
street  from  Station  1  on  an  asphalt  surface  parking  lot 
approximately  60  feet  west  of  the  hospital.  Station  3  was 
located  on  a  grassy  area  north  of  the  parking  lot  approximately 
70  feet  west  of  the  hospital.  Traffic  on  the  side  street  near 
the  hospital  was  light  to  moderate. 

Background  ambient  noise  levels  near  the  hospital  were 
relatively  low.  Severed  short  duration  ambient  noise  samples 
registered  Leq  levels  that  ranged  between  5  8dB(A)  and  62dB(A). 
Intrusive  noise  sources  came  primarily  from  traffic  on  the  side 
roads  near  the  hospital  and  from  Interstate  5. 
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The  Port  of  Portland  maintains  two  street  level  helipads:  one  at 
the  Portland  International  Airport,  and  the  other  at  the  Swan 
Island  Industrial  Park;  both  are  located  primarily  in  heavy 
industry  areas. 

The  corporate  helipad  at  Floating  Point  Systems,  Inc.  is 
located  at  street  level  in  the  corner  of  a  parking  lot. 
Helicopter  operations  consist  mainly  of  the  transportation  of 
executive  personnel.  Operations  are  infrequent,  averaging  less 
than  ten  per  month.  Land  use  around  the  helipad  is  primarily  low 
density  single  family  detached  housing  with  commercial  and 
retail  businesses  located  along  two  major  roadways  within  one 
mile  of  the  helipad. 

6.2.  STANDARDIZED  MANEUVER  TESTS 

Four  helicopter  models  were  tested  in  Portland:  a  Messerschmitt 
BoelKow  BO  105,  a  Bell  206B  Jetranger  III,  an  Agusta  A109A,  and 
a  Hughes  500D  (with  modified  four-bladed  tail  rotor  designed  to 
reduce  noise  emissions).  Manufacturers'  specifications  for 
these  helicopters  are  shown  in  Appendix  B.  Noise  monitoring 
stations  were  set  up  to  measure  noise  levels  resulting  from 
standardized  helicopter  test  maneuvers  at  four  helipads  in  the 
Portland  area.  Three  of  the  helipads  chosen  were  privately 
owned:  Emanuel  Hospital,  Floating  Point  Systems  Inc.  ,  and 
KATU-TV.  The  fourth  was  the  Portland  temporary  public  use 
heliport.  Sections  6.2.1  through  6.2.4  describe  the  locations 
of  the  noise  monitoring  stations,  the  helicopter  test  maneuvers 
and  the  noise  measurement  data  obtained  at  each  of  the  four 
helipad  test  sites. 
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Helicopters  using  the  helipads  in  the  CBD  and  flying  north  or 
south  generally  fly  along  the  Willamette  River  or  Interstate  5. 
Helicopters  flying  into  and  out  of  the  helipads  from  east  and 
west  generally  fly  along  U.  S.  Highway  84  to  the  east  and  U.  S. 
Highway  26  to  the  west. 

The  other  six  helipads  in  the  Portland  area  (locations  8-12  in 
Figures  6.1  and  6.3  and  location  13  in  Figures  6.2  and  6.4)  are 
located  on  the  outer  fringes  of  the  city  at  the  Providence 
Medical  Center,  the  Flamingo  Motel,  Hessell  Tractor  Inc., 
Portland  International  Airport,  Swan  Island  Industrial  Park,  and 
Floating  Point  Systems,  Inc. 

The  Providence  Medical  Center  helipad  is  located  at  street  level 
and  is  used  almost  entirely  for  emergency  helicpoter  ambulance 
service.  The  medical  center  does  not  keep  a  helicopter  at  the 
hospital;  estimated  usage  is  less  than  ten  operations  per  month. 
Land  use  around  the  medical  center  is  primarily  residential, 
although  there  are  some  commercial  and  retail  businesses  along 
the  major  streets  in  the  area. 

The  Flamingo  Motel,  located  a  few  blocks  south  of  the  Portland 
International  Airport,  has  a  rooftop  helipad  for  use  by  motel 
guests.  The  number  of  operations  is  relatively  infrequent. 
Land  use  to  the  east,  south  and  west  of  the  motel  is  primarily 
medium  and  high  density  residential  housing  with  some  commercial 
and  retail  businesses  located  along  the  road  leading  to  the 
airport. 

Hessell  Tractor,  Inc.  has  a  street  level  helipad  located  at 
their  warehouse  in  North  Portland.  Helicopter  operations  are 
used  primarily  for  the  transportation  of  heavy  equipment;  there 
are  approximately  80  helicopter  operations  per  year.  Land  use 
in  the  neighborhood  of  this  helipad  is  light  manufacturing  and 
heavy  industry.  Medium  and  high  density  attached  residential 
housing  is  located  to  the  south  of  the  helipad. 


A  Bell  206B  Jetranger  III  helicopter  from  KGW  Television  was 
used  for  the  test.  The  pilot  performed  twelve  separate 
maneuvers  shown  below  in  the  order  in  which  they  were  performed: 


1.  100%  flat  pitch,  idle,  West; 

2.  Hover;  West; 

3.  100%  flat  pitch,  idle,  South; 

4.  Hover,  South; 

5.  100%  flat  pitch  idle,  East; 

6.  Hover,  East; 

7.  100%  flat  pitch  idle,  North; 

8.  Hover,  North; 

9.  Takeoff,  to  North; 

10.  Approach,  from  North; 

11.  Engine  cool  down,  West; 

12.  Takeoff,  to  East. 

Table  6.4  shows  the  noise  levels  recorded  during  the  test 
maneuvers  at  the  three  measurement  stations.  The  Lmax  values 
recc-ded  at  the  measurement  stations  were  only  slightly  higher 
(less  than  . 2dB (A)  at  stations  1  and  2,  and  2dB (A)  at  Station  3) 
for  the  idle  facing  east  than  for  the  idle  facing  west.  Lmax 
values  recorded  at  the  measurement  stations  were  2dB(A)  to 
4dB (A)  higher  for  the  hover  facing  east  than  for  the  same 
maneuver  facing  west.  One  explanation  for  this  difference  in 
Lmax  values  may  be  that  the  tail  rotor  and  exhaust  ports  faced 
the  measurement  array  during  the  idles  and  hover-east  maneuvers, 
and  faced  away  from  the  measurement  array  during  the  idles  and 
hover  west  maneuvers.  Similarly,  Lmax  and  Leq  values  from  idle 
and  hover  maneuvers  facing  south  (tail  rotor  towards  raeasurment 
array)  were  higher  than  for  the  same  maneuvers  facing  north 
(tail  rotor  facing  away  from  the  measurement  array). 


TABLE  6.4  NOISt  DATA  FOR  STANDARDIZED  HEL ICOPTER  MANEUVERS  AT  CITY  OF  PORTLAND  TEMPORARY  PUBLIC  USE  HELIPORT 


All  noise  data  recorded  ■  1th  Arfrequency  ■sighting  end  sloe  response  ties  averaging. 

-=  no  data  obtained  due  to  equlpaent  eel  function 
*  Background  noise  too  high  to  detect  Maneuver, 

[1] -HeMcoptsr  estiastad  at  75'  altitude  directly  over  Station  1  (photo  scaling  directly  over  Station  1  (photo  scaling) 

[2] =Hel1copter  estimated  at  80'  altitude  directly  ovar  Station  1  (photo  scaling). 


The  first  takeoff  and  approach  maneuvers  were  executed  directly 
over  the  measurement  array.  The  second  takeoff  maneuver  was 
executed  to  the  east,  perpendicular  to  the  measurement  array. 
(For  this  reason,  the  takeoff  data  is  not  directly  comparable  to 
to  other  takeoff  data).  On  the  approach  maneuver,  the 
helicopter  maintained  a  very  shallow  descent  angle  as  it 
approached  over  Stations  3  and  2,  hovered  for  ten  seconds  over 
Station  2,  and  then  continued  its  descent  at  a  steeper  angle  to 
the  helipad.  This  may  explain  why  there  is  only  a  difference  of 
2dB (A)  in  Lmax  values  between  Stations  3  and  2  and  a  5dB (A) 
difference  between  Stations  2  and  1  for  the  approach  maneuver. 
The  sound  pressure  level  time  graphs  recorded  at  Stations  1,  2, 
and  3  for  each  maneuver  are  shown  in  Figures  6.10,  6.11,  and 

6.12,  respectively. 

Table  6.5  shows  noise  data  obtained  from  two,  one-hour  ambient 
noise  samples  measured  at  Station  3.  A  malfunction  in  the  CNA 
resulted  in  the  loss  of  some  of  the  exceedance  level  data  for 
the  second  one-hour  sample.  Inclement  weather  conditions  did 
not  permit  a  third  ambient  noise  sample  to  be  taken.  The  first 
ambient  noise  sample  period  included  the  helicopter  test 
maneuvers  which  lasted  for  approximately  30  minutes,  .  s  well  as 
a  passing  helicopter  overflight.  The  second  ambient  noise 
sample  did  not  include  the  helicopter  test  maneuvers.  However, 
it  did  include  two  helicopter  overflights.  The  data  indicates 
that  the  noise  emitted  from  the  helicopter  test  maneuvers  added 
6dB (A)  to  the  average  hourly  Leq  level  without  the  helicopter 
test  maneuvers. 

Table  6.6  presents  Lmax  values  recorded  at  Station  3  for 
non-hel icopter  noise  and  for  the  helicopter  test  maneuvers  that 
occurred  during  the  periods  of  testing  and  ambient  noise 
measurement.  The  maximum  noise  levels  recorded  during  the 
ambient  noise  sample  periods  were  84dB(A)  and  85dB(A)  from  the 
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GLR  Output  for  City  of  Portland  Temporary  Public  Use  Heliport  Test 
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TABLE  6.6  AMIENT  NOISE  LEVELS  AT  CITY  OF  PORTLAND  TEMPORARY  PUBLIC  USE  HELIPORT 


TABLE  6.6  SELECTED  COMPARISON  OF  MAXIHJM  SOUND  LEVELS  AS  RECORDED  AT  STATION  3 
CITY  OF  PORTLAND  TEMPORARY  PUBLIC  USE  HELIPORT 


Location:  Temporary  Public  Usa  Haliport 
Date:  April  24,  1984 
Tiae:  9:09a.  a. -11 :27  a.m. 


Taaperature:  44  F 

Weather:  Light  drizzle  and  rain 

Wind  Spaed:  0-3  knots  froa  E 


Event 


Traffic:  Laax 

Heavy  truck  75'  aaay.  65 
Heavy  truck  on  fraeaay  60 
800-1000'  aaay. 

Truck  75'  may.  63 
Ouaptruck  250'  aaay.  63 
Heavy  truck  250'  aaay.  63 
Heavy  truck  250'  aaay.  62 
Ouaptruck  2S0'  aaay.  62 
Ouaptruck  aith  back  door  73 
banging  250'  way. 


Mi  scallanaous: 


Hail  hitting  aquipaant.  65 

Jet  overflight.  65 

Tug  boat  on  river  100'  may.  64 

Bell  206  helicopter  overflight  74 

directly  over  head  at  500'. 

Helicopter  overflight  200'  aaay  63 

at  500'  altitude. 

Helicopter  overflight  200'  aaay  65 

at  500'  alti  tuda. 


Helicopter  Test  Maneuvers: 


Idla(Wast)  69 
Hover (West)  71 
Idle(South]  72 
Hover  (South]  73 
Idle(East)  71 
Hover(Eaat)  73 
Idle( North]  67 
Hovar(North)  70 
Takeoff  84 
Approach  85 


All  noise  data  sera  recorded  atth  A- frequency 
■  sighting  and  aloe  response  tiae  averaging. 


test  helicopter  takeoff  and  approach,  respectively.  The  highest 
Lmax  value  recorded  for  a  non-hel icopter  noise  source  was 
73dB(A)  from  a  dump  truck  passing  approximately  200  feet  from 
the  microphone.  By  comparison,  a  Bell  206 B  helicopter  that 
passed  at  a  lateral  distance  of  100  feet  and  an  altitude  of  500 
feet  registered  a  Lmax  value  of  7  4dB(A),  only  one  dB (A)  higher 
than  the  dump  truck. 


6.2.3 


Floating  Point  Systems,  Inc.  has  a  corporate  helipad  in 
Beaverton,  Oregon,  three  miles  west  of  Portland  (location  13  in 
Figures  6.2  and  6.4).  Land  use  in  the  vicinity  of  the  helipad 
is  mainly  low  density  detached  single  family  residential 
housing.  A  15  to  20  acre  vacant  field  lies  to  the  west  and 
north  of  the  helipad  with  residential  housing  across  from  the 
field  to  the  west  and  north.  Railroad  tracks  run  north  to  south 
40  feet  to  the  west  of  the  helipad.  Two  four-lane  divided 
streets  border  the  helipad  on  the  east  and  south  and  contain 
commercial,  retail,  and  some  light  manufacturing  businesses.  A 
shopping  center  is  located  500  feet  to  the  southeast  of  the 
helipad  at  the  intersection  of  these  two  four-lane  divided 
streets.  Land  use  to  the  east  and  south  of  the  helipad  is 
primarily  low  density  detached  single  family  residential 
housing. 


Three  noise  monitoring  stations  were  set  up  in  an  array 
extending  150  feet,  3  24  feet,  and  47  4  feet  east  from  the  helipad 
(shown  in  Figure  6.13).  The  helipad  and  the  three  noise 
monitoring  stations  were  located  on  the  asphalt  parking  lot  of 
Floating  Point  Systems,  Inc.  The  stations  were  positioned 
between  two  cows  of  parked  cars.  ^o,  two-story  concrete 
buildings  were  located  150  feet  to  the  north  of  the  measurement 
array.  A  shopping  center  and  a  two-story  warehouse  were  located 
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Figure  6.13  Site  Schematic  for  Floating  Point  Systems,  Inc.  Helipad  Test 
Site 


to  the  south  of  the  measurement  array.  Murray  Boulevard  runs 
north-south  approximately  400  feet  east  of  Station  3.  An  open 
grass  field  was  to  the  west  of  the  helipad. 

Background  ambient  noise  levels  were  relatively  low  near  the 
helipad.  Several  ambient  noise  samples,  taken  between  9:00  a.  m. 
and  11:00  a.  m.  ,  showed  Leq  levels  in  the  range  of  45dB(A)  to 
50dB(A).  Ambient  noise  samples  taken  at  11:30  a.  m.  showed  an 
increase  in  Leq  levels  to  between  58  dB(A)  and  63dB(A).  This 
was  largely  the  result  of  cars  leaving  the  parking  lot  during 
lunch  time,  and  were  the  primary  noticeable  intrusive  noise 
sources  present  during  the  sample  periods. 

The  helicopter  pilot  at  the  Floating  Point  Systems,  Inc.  helipad 
used  an  Agusta  A109A  helicopter  to  perform  14  maneuvers  shown 
below  in  the  order  in  which  they  were  performed. 

1.  Hover,  North; 

2.  100%  flat  pitch,  idle,  North; 


3.  62% 

flat- pitch 

idle. 

Nor  th  ; 

4.  Hover,  West; 

5.  100% 

flat  pitch 

idle. 

West; 

6.  6  2% 

flat- pitch 

idle. 

West; 

7.  Hover,  South; 

8.  100%  flat  pitch  idle.  South; 

9.  6  2%  flat- pitch  idle,  South; 

10.  Hover,  East; 

11.  100%  flat  pitch,  idle,  East; 

12.  62%  flat-pitch  idle,  East; 

13.  Takeoff,  to  East; 

14.  Approach,  from  East. 


Table  6.7  shows  the  noise  levels  recorded  from  the  test 

maneuvers  at  the  three  measurement  stations.  Lmax  values 
measured  from  6  2%  flat-pitch  idle  run  maneuvers  with  the 

helicopter  facing  north  and  south  ( i.  e.  ,  perpendicular  to  the 
measurement  array)  were  6dB(A)  to  8dB(A)  lower  than  Lmax  values 

measured  from  100%  takeoff  idle  maneuvers  in  the  same 

directions.  Similarly,  Lmax  values  measured  from  62%  flat-pitch 
idle  run  maneuvers  with  the  helicopter  facing  east  and  west 
(i.e.  ,  parallel  to  the  measurement  array)  were  10dB(A)  to 

13dB  ( A )  lower  than  Lmax  values  measured  from  100%  flat-pitch, 

idle  maneuvers  in  the  same  directions. 

In  order  to  avoid  two  tall  trees,  the  takeoff  and  approach 
maneuvers  were  executed  approximately  50  feet  to  the  north  of 
the  measurement  array.  (For  this  reason,  the  takeoff  and 

approach  data  in  this  series  of  tests  are  not  directly 
comparable  to  other  takeoff  and  approach  data. )  The  takeoff 
maneuver  was  performed  at  a  very  shallow  ascent  rate,  which  may 
explain  why  the  Lmax  values  measured  at  the  three  stations  are 
relatively  similar  (less  than  3dB  (A)  difference  between  Stations 
1  and  3) .  The  sound  pressure  level  time  graphs  recorded  at 
Stations  1,  2,  and  3  for  each  maneuver  are  shown  in  Figures 

6.14,  6.15,  and  6.16,  respectively. 

Taole  6.8  contains  ambient  noise  data  obtained  at  Station  3 
during  three,  one-hour  sample  periods.  The  third  sample  period 
includes  the  helicopter  test  maneuvers  which  lasted  for 
approximately  30  minutes;  the  other  two  do  not.  A  CNA 
malfunction  prevented  Station  3  from  collecting  distributional 
exceedance  level  data  for  the  first  two  sample  periods.  The 
amDient  noise  data  indicates  a  significantly  higher  hourly  Leq 
level  in  the  sample  period  that  includes  the  helicopter  test 
maneuvers  compared  with  the  other  two  sample  periods.  An 
increase  of  22  dB (A )  in  the  hourly  Leq  occurred  between  the 
first  sample  period  without  the  helicopter  test  maneuvers  and 
tne  sample  period  with  the  helicopter  test  maneuvers.  However, 


Table  6.10  snows  the  noise  levels  recorded  from  the  helicopter 
test  maneuvers  at  the  three  measurement  stations.  The  100% 
takeoff  idle  maneuvers  registered  Lmax  values  9dB(A)  to  lldB(A) 
nigher  than  the  62%  ground  idle  maneuvers. 

On  the  takeoff  maneuver  the  helicopter  flew  directly  over 
Station  1  and  40  to  50  feet  northeast  of  Stations  2  and  3  the  to 
avoid  flying  directly  over  an  apartment  building.  (For  this 
reason,  the  takeoff  data  in  this  series  of  test  are  not 
directly  comparable  to  other  takeoff  data.)  The  helicopter 
maintained  a  shallow  ascent  rate  as  it  passed  near  Stations  2 
and  3.  This  may  account  for  the  similar  Lmax  values  recorded 
for  the  takeoff  maneuver  at  these  stations.  The  approach 
maneuver  was  executed  with  a  relatively  steep  descent  angle.  The 
helicopter  approached  along  N.  E.  21st  Avenue  between  Stations  2 
and  3  and  turned  east  in  front  of  Station  1  for  landing.  The 
helicopter  passed  slightly  closer  to  Station  3  than  to  Station 
2.  This  accounts  for  the  Lmax  value  measured  at  Station  3  being 
almost  2dB (A)  higher  than  that  measured  at  Station  2.  The 
helicopter,  as  it  passed  near  Station  2  was  at  an  altitude 
approximately  120  feet  higher  on  the  takeoff  than  on  the 
approach.  This  explains  the  lower  Lmax  values  recorded  for  the 
takeoff  maneuver  as  compared  to  the  approach  maneuver.  The 
sound  pressure  level  time  graphs  recorded  at  Stations  1,  2,  and 
3  for  each  maneuver  are  shown  in  Figures  6.18,  6.19,  and  6.20, 
respectively. 

Taole  6.11  presents  the  noise  data  obtained  from  three,  one-hour 
ambient  noise  sample  periods  recorded  at  Station  3.  The  first 
amoient  noise  sample  period  does  not  include  the  helicopter  test 
maneuvers;  the  second  ambient  noise  sample  period  includes  all 
of  the  nelicopter  test  maneuvers  which  lasted  approximately  22 
minutes.  The  third  ambient  noise  sample  includes  the  test 
helicopter  warming  up  and  a  takeoff  to  the  east  which  lasted 
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Three  noise  monitoring  stations  were  set  up  in  an  array 

extending  150  feet,  300  feet,  and  500  feet  northwest  from  the 

helipad  Figure  6.17  shows  a  site  schematic  of  the  three  noise 
monitoring  station  locations  in  relation  to  the  helipad  as  well 
as  the  flight  paths  used  for  takeoff  and  approach  maneuvers. 
Stations  1  and  2  were  located  on  the  asphalt  parking  lot  of  the 
television  station.  Station  3  was  located  on  a  concrete 
sidewalk  next  to  a  two-story  stucco  apartment  building. 

Background  ambient  noise  levels  were  relatively  low  near 

Stations  1  and  2,  with  Leq  levels  in  the  mid  to  high  50dB(A) 
range.  Heavy  trucks  on  N. E.  21st  Avenue,  near  Station  3, 
passed  near  the  microphone.  This  resulted  in  Leq  values  in  the 
low  to  mid  60dB (A)  range  near  Station  3. 

The  helicopter  pilot  performed  14  maneuvers  with  a  Hughes  500D 
helicopter  (with  modified  four-bladed  tail  rotor).  The 
maneuvers  are  shown  below  in  the  order  in  which  they  were 
performed: 

1.  100%  flat  pitch,  idle,  West; 

2.  Hover,  West; 

3.  Hover,  South; 

4.  100%  flat  pitch,  idle.  South; 

5.  62%  fiat  pitch,  idle.  South; 

6.  Hover,  East; 

7.  100%  flat  pitch,  idle,  East; 

3.  62%  flat  pitch,  idle,  East; 

9.  Hover,  North; 

10.  100%  flat  pitch,  idle,  North; 

11.  62%  fiat  pitch,  idle,  North; 

12.  T.  0.  ,  to  North; 

13.  Approach,  from  North; 

14.  Engine  cool  down.  West. 
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TABLE  6.9  8a.ECTED  COMPARISON  OF  MAXI  HIM  SOUND  LEVELS  AS  RECORDED  AT  STATION  3 
FLOAT  INS  POINT  SYSTEW,  INC. 


Locations  Floating  Point  Syataaa,  Inc. 
Data:  April  24,  1984 
Tlaas  9:Q9a.m.-11 :27  a.  a. 

Evant 


Taaperature:  47  F 
Da*  Point:  48 

Wind  Spaad:  10-15  knots  froa  S.W. 


Traffic: 

Laax 

Car  In  parking  lot  15'  aiay. 

54 

Car  in  parking  lot  S'  seay. 

56 

Saaa  as  aoova. 

63 

Sana  aa  above. 

80 

Saaa  aa  above. 

87 

Saaa  aa  above. 

65 

Saaa  aa  abova. 

71 

A1  rcraf t  Activity: 

Overhead  j  at. 

66 

One  prop.  Caasna  overhead. 

64 

Ml  scailanaoua: 

Biro  chi  rplng  10'  aaay. 

59 

Bi  rd  chi  rpl  ng. 

63 

Strong  guat  of  alnd. 

87 

Hall  copter  teat  aaneuvera: 

Hover  ( North) 

78 

1CCB  Idle) North) 

79 

62X  Idla(North) 

70 

Movar(Waat) 

SO 

IOCS  Idla(Weat) 

75 

62S  Idle) Neat) 

64 

Hover  (South) 

82 

1Q0S  Idla(South) 

75 

62X  Idl a( South] 

75 

[  includes  car) 

Hovar(Eaat) 

83 

IOCS  Idla(East) 

74 

32S  Idla(Eaat) 

64 

Ta  kao'f 

97 

Approach 

95 

All  nolsa  data  wars  recorded  alth  A-fraquancy 
aalghtlng  and  aloa  responaa  tlaa  averaging. 


the  sample  period  with  the  helicopter  test  maneuvers  also 
included  more  automobile  activity  than  the  other  two  sample 
periods.  Due  to  this  increase  in  automobile  traffic,  it  is 
difficult  to  estimate  the  exact  contribution  of  the  helicopter 
test  maneuvers  to  the  ambient  background  noise  levels. 

Table  6.9  shows  maximum  sound  levels  of  both  non-hel  icopter 
noise  events  and  the  helicopter  test  maneuvers,  recorded  during 
the  ambient  noise  samples  at  Station  3.  Intrusive  noise  sources 
were  primarily  cars  in  the  parking  lot.  Lmax  values  measured 
from  the  cars  ranged  from  54dB(A)  to  71dB(A).  By  comparison, 
the  helicopter  maneuvers  produced  Lmax  values  ranging  from 
6  4dB  (A)  for  a  62%  flat-pitch,  idle  maneuver  to  97dB(A)  for  a 
takeoff  maneuver.  Noise  levels  produced  from  62%  flat-pitch, 
idle  maneuvers  appear  to  be  within  the  range  of  noise  levels 
typically  encountered  in  the  neighborhood  of  the  helipad.  Lmax 
values  from  100%  takeoff  idle  and  hover  maneuvers  are  from 
3dB(A)  to  12dB(A)  higher  than  the  highest  Lmax  value  measured 
from  non-helicopter  events  at  the  helipad. 

6.2.4 

The  helipad  at  KATU  Television  is  located  on  the  roof  of  the 
chree-story  television  station  building  approximately  45  feet 
above  the  street  (location  3  in  Figures  6.1  and  6.3).  Land  use 
in  the  neighborhood  of  the  helipad  is  primarily  commercial  and 
retail  businesses,  and  apartment  buildings.  Land  use  to  the 
northwest  and  west  is  primarily  commercial,  retail,  and  light 
manufacturing  businesses.  Land  use  to  the  south,  east  and  north 
is  medium  density  multi-family  and  detached  single  family 
housing  with  small  areas  of  commercial  and  retail  businesses  on 
na5cr  streets.  A  small  park  and  a  high  school  are  located  seven 
blocks  to  the  west  of  the  helipad.  A  four-lane  divided  street, 
N.  E.  Sandy  Boulevard,  with  moderate  to  heavy  automobile  and 
true*  traffic  is  located  two  blocks  south  of  the  helipad. 
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Figure  6.16  (continued) 
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approximatly  three  minutes.  The  Leq  level  measured  during  the 
sample  period  with  the  helicopter  test  maneuvers  is  5dB(A) 
higher  than  the  sample  period  without  the  helicopter  test 
maneuvers,  and  4dB(A)  higher  than  the  sample  period  that 
includes  a  helicopter  warm-up  and  takeoff. 

Table  6.12  shows  Lmax  values  of  selected  non-hel  icopter  noise 
events  and  the  helicopter  test  maneuvers  recorded  at  Station  3. 
Several  heavy  trucks  that  passed  near  the  microphone  produced 
Lmax  values  in  the  mid  to  upper  80dB(A)  range.  The  highest  Lmax 
value  recorded  from  a  non-hel  icopter  noise  source  was  produced 
by  a  heavy  truck  five  feet  from  the  microphone  that  registered 
88dB  ( A)  .  By  comparison,  Lmax  values  from  the  helicopter  test 
maneuvers  ranged  from  59dB(A)  for  a  62%  flat-pitch  idle  facing 
north  to  83dB(A)  for  the  takeoff  maneuver  measured  at  Station  3. 

6.3  ACTUAL  IN-SERVICE  HELICOPTER  OPERATIONS 

Noise  levels  from  several  actual  in-service  helicopter 
operations  were  measured  from  the  noise  monitoring  stations  used 
for  the  standardized  maneuver  tests  at  the  four  helipad  test 
sites.  After  the  standardized  maneuver  tests  were  completed  at 
each  helipad,  some  of  the  noise  monitoring  stations  were  kept  in 
place  to  obtain  additional  noise  level  data  produced  from  actual 
in-service  helicopter  operations  occurring  near  the  helipads. 
Many  of  tne  m-service  operations  which  were  measured  involved 
tne  helicopter  used  in  the  standardized  maneuver  tests. 

Table  6.13  shows  the  noise  level  data  obtained  from  the  actual 
in-service  operations  monitored  at  these  stations.  The  highest 
Lmax  vaJ  ue  (88dB(A))  was  registered  by  an  Agusta  A109A 
helicopter  landing  150  feet  away.  The  highest  Lmax  value 
recorded  from  a  level  flight  operation,  80  dB(A),  was  obtained 


TABLE  6.12  Sa.£CTED  COMPARISON  OF  MAXI WJH  SOUND  LBfELS  AS  RECORDED  AT  STATION  3  KATU-TV 


Location:  KATU-TV  (Station  3) 
Date:  April  26,  1884 
Tiaa:  8:11  a. a. -11:37  a.a. 

Event 


Tewparature:  49  F 

Oaa  Point:  38 

Wind  Spaed:  0-3  knot* 


Traffic: 

Lwax 

Lwax 

Oiap  truck  3/4  blocks  away . 

78 

Large  car  starting  15'  way. 

61 

Heavy  truck  with  trailers'  away. 

62 

Two  heavy  trucks  with  trailers 

80 

Helicopter  teat  maneuvers: 

10'  away. 

1 005  Idle(Weet) 

75 

Car  IS'  away. 

SS 

Hover  (West) 

81 

Sawa  aa  above. 

84 

Hovar[ South) 

82 

Sawa  aa  above. 

68 

10QX  Idle( South) 

73 

Sawa  aa  above. 

66 

62X  Idle(South) 

63 

Sana  aa  above. 

63 

Hover(East) 

73 

Sawa  aa  above. 

89 

100*  Idle(East) 

72 

Sawa  as  above. 

69 

Hover ( North) 

76 

Sawa  aa  above. 

64 

IOCS  Idle( North) 

67 

Truck  15'  way. 

75 

62*  Idle( North) 

59 

Truck  5'  away. 

84 

Takaoff 

83 

Heavy  truck  with  trailer  S'  away. 

85 

Approach 

88 

Heavy  truck  with  trailer  40'  way. 

81 

CooldowniWest) 

59 

Truck  horn  1  block  away. 

60 

Van  S'  way. 

68 

Heavy  truck  with  trailer  5'  way. 

87 

Car  S'  way. 

71 

Car  IS'  way. 

85 

Sawa  as  ebove. 

84 

Sawa  as  above. 

86 

Sawa  as  above. 

62 

Heavy  truck  with  trailer  S'  way. 

87 

Aircraft  traffic: 

Hallcoptar  takeoff  to  west 

78 

frow  test  pad. 

Helicopter  warmup  at  takaoff 

71 

idle  facing  oast. 

All  nol  aa  data  were  recorded  with  A-fraquancy 
weighting  and  slaw  response  tine  averaging. 


TABLE  6.13  NOISE  DATA  FOR  ACTUAL  IN-SERVICE  HELICOPTER  OPERATIONS  MONITORED  HELIPAD  TEST  SITES 


i  I  Estimated  |  Maaauraaient  |  i 

I  i  Altitude  |  Duration  I  I 

Evant  Description  1  Location*  1  (In  feat)  |  (seconds)  I  Leq  SEL  Lraex  | 


Heaaarachaltt  80  10S 
flyover  northeast  to 
southeast  700’  may. 

1 

(Station  2 j 

300 

5 

57.1 

64.1 

59.8 

Maaearachal tt  80105 

approach  froai  south 
227  ft.  may. 

1 

(Station  2] 

75 

(at  touchdoan] 

41 

75.1 

31  .2 

80.5 

Same  as  above, 

372  ft.  may. 

1 

(Station  2] 

75 

[at  touchdown) 

14 

75.4 

64.6 

77.4 

Sma  as  aoove, 

516  ft.  way. 

1 

( Station  3) 

75 

(at  touchdown] 

[11 

[11 

[‘  ) 

72 

SaalL  helicopter 
flyover  frees  south 
to  north  800'  way. 

2 

(Station  3] 

500 

[1] 

[11 

[11 

68 

Sell  2068  approach 

froa  south  to  north 

and  landed  435'  way. 

2 

[Station  3] 

10 

[1] 

[11 

[1] 

82 

Radius  size  halo 
flyover  east  to 
■eat  overhead. 

2 

(Station  3] 

500 

[11 

[11 

[11 

74 

Medlus  size  halo 

flyover  800'  way. 

2 

( Stati  on  3) 

500 

[1} 

[11 

[11 

65 

Sell  2068  landing 

435  ft,  way  from 

east  to  west. 

2 

( Stati  on  3) 

10 

CD 

[11 

[1] 

74 

BaU  2068  flyover 

south  to  north 

700  ft.  way. 

2 

( Station  3] 

500 

[1} 

[11 

[11 

61 

Saea  aa  above, 

165  ft,  way. 

2 

(Station  3) 

300 

[1] 

[11 

[11 

65 

Sail  206  8  north  to 

south  300'  way. 

13 

( Station  1 ) 

500 

15 

55.8 

67.5 

59.6 

All  nol  se  data  recorded  alth  A-fraquency  weighting 
and  9loa  raeponee  tlaa  averaging, 

*  5ae  Figures  S.1  and  6.2  for  station  locations. 

noise  .evei3  aeasured  sitli  the  CNA  which  is  not  capable 
of  recording  aeeBurwant  duration,  Laq,  end  SEL  for  single-event. 

(continued  an  next  page) 


TABLE  6.13  (continued) 

I  I  Estimated  |  Maasureusnt  |  | 


1 

Event  Description  I 

1 

Location*  | 

Al  tl  tude 

( In  feet] 

|  Duration 
)  ( seconds) 

1 

1  Laq 

SEL 

1 

Lmax  | 

• 

Agusta  A108A 
approach  and  landing 
ISO  ft.  asay. 

13 

(Station  1 ) 

40 

20 

83.8 

96.8 

88.1 

Same  ae  above, 

324  ft.  may. 

13 

[Station  2] 

40 

28 

79.0 

93.4 

83.1 

• 

Agusta  A108A 
flyover  300‘  way. 

13 

( Station  1  ] 

300 

11 

77.4 

87.8 

80 .2 

Sams  as  above. 

13 

[  Statl  on  2) 

300 

20 

75.6 

88.5 

80.8 

• 

Agusta  A10SA 
nov Bring  facing 
east  600'  way. 

13 

( Station  1 ) 

300 

21 

62.7 

75.9 

69.1 

• 

Agusta  A109A 
hovering  facing  mast 
400  ft.  way. 

13 

(Station  1 ) 

30 

28 

71.7 

86.1 

77.9 

Agueta  A109A 
approach  from  north 

to  south  and  landed 

150  ft.  way. 

13 

(  Statl  on  1 ) 

40 

29 

B4.6 

99.2 

88.2 

'  • 

Sams  as  above, 

324  ft.  way. 

13 

(  Statl  on  2] 

40 

51 

78.8 

96 .3 

83.6 

Hug.has  5000  takeoff 
to  east  500'  way. 

3 

(  Staton  3) 

50 

[1] 

[1] 

(11 

78 

'  • 

nughes  500D  warmup 

500  ft.  way. 

3 

[  Statl  on  3) 

N/A 

[1] 

HI 

[1] 

60 

Hugnes  5000  1Q0S 
takeoff  idle  500' 

away . 

3 

(Station  3) 

N/A 

[1] 

[1] 

[1] 

71 

• 

Hugnaa  5000  flyover 

from  west  to  aaat. 

Hugnes  5000  approach 

3 

( Station  3) 

3 

150 

[1] 

[1] 

[11 

74 

• 

500  ft.  way  west 

[Station  3) 

150 

[1] 

[1] 

[1] 

80 

to  east. 


Aik  noi  ea  data  recorded  with  A-fraquency  weighting 
and  31am  responEa  time  averaging. 

*  See  Figures  6.1  and  6.2  far  station  locations, 

(1)  Noise  levels  measured  ■  i  th  GNA  ahich  is  not  canedte 
of  recording  measurement  duration,  Leq ,  and  SB.  for  single-event. 

(continued  next  page) 
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TABLES.  13  (continued) 


1 

1 

Event  Description  | 

Location 

)  Eatiaatad 

1  Altitude 

I  (in  fast)  | 

|  MeeBuranent 
|  Duration 
(seconds] 

1 

1 

1  Laq 

sa_ 

Sea  a  aa  above. 

3 

(Station  2) 

150 

30 

73.6 

88.3 

Hughes  5000  flyover 
300  ft.  a  ay. 

3 

(Station  2) 

500 

11 

61.0 

71.4 

Saaa  as  nbova. 

3 

(  Station  2] 

500 

8 

60.9 

69.9 

Hughes  5000  flyover 

east  to  eeat  800' 

eaay. 

3 

( Statl  on  1  ] 

500 

8 

60.9 

69.9 

Hugnae  5000  flyovar 

south  to  north 

800  ft.  May . 

3 

(  Stati  on  1  ] 

500 

7 

66.8 

75.4 

All  101 M  data  recorded  eith  A-frequency  ■sighting 


Lnax  | 

84. 8 

63.5 

63.8 

63.8 

69.8 


:rom  the  same  Agusta  A109A  helicopter  measured  approximately  300 
:eet  away  and  flying  at  an  altitude  of  approximately  3  00  feet, 
lost  of  the  helicopter  level  flight  operations  in  Portland 
iperate  at  an  altitude  of  500  feet.  Lmax  values  measured  from 
lelicopter  level  flight  operations  at  500  feet  altitude  ranged 
rom  6 OaB  (A)  for  a  Bell  206B  flying  800  feet  away  to  74dB(A)  for 
i  medium  size  helicopter  flying  directly  overhead.  These  Lmax 
■alues  measured  during  level  flight  operations  appear  to  be  well 
nthin  the  range  of  Lmax  values  reported  for  non-hel  icopter 
irban  noise  sources  such  as  heavy  truck's,  buses  and  automobile 
traffic. 


CHAPTER  7 


RESULTS  OF  THE  HELICOPTER  NOIL E  SURVEY 

IN 

CHICAGO,  ILLINOIS 

s  cnapter  presents  the  results  of  the  helicopter  noise  survey 
formed  in  Chicago,  Illinois.  The  chapter  is  divided  into 
r  sections:  Section  7.1  presents  a  general  overview  of 
icopter  operations  in  Chicago;  Section  7.2  presents  the  noise 
surement  data  obtained  from  standardized  helicopter  maneuvers 
land  use  characteristics  at  four  helipad  test  sites;  Section 
presents  noise  measurement  data  recorded  from  enroute 
icopter  operations  at  the  public  use  helipads  at  Meigs  Field 
port,  and  Section  7.4  presents  noise  measurement  data 
orded  from  actual  in-service  helicopter  operations  in 
cago. 

OVERVIEW  OF  HELICOPTER  OPERATIONS 

tsently,  tne  frequency  of  civilian  helicopter  operations  in 
:  Chicago  metropolitan  area  is  fairly  moderate  with  a  total  of 
ween  20  and  30  operations  per  day.  There  nas  been  no 
inouncea  adverse  community  reaction  to  noise  generated  from 
:se  a  el  icopter  operations,  an  average  of  fewer  than  three 
icopter- rel atea  noise  complaints  per  month.  [Source:  FAA 
cago  Regional  Office]. 


:re  are  currently 
uiations  governing 
ever,  the  Illinois 
e  cf  tne  helicopter 


no  mandatory  helicopter  noise  abatement 
helicopter  operations  in  the  city. 
Department  of  Transportation  has  adoptea 
noise  abatement  operational  procedures 
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published  by  the  Helicopter  Association  International  as 
guidelines  to  be  used  by  helicopter  pilots  operating  in  the 
state.  [Source:  1984  -  85  Illinois  Airport  Directory,  Illinois 
Department  of  Transportation,  pp.  153  -  154.].  These  include: 

Following  high  ambient  noise  routes  (highways, 

railroads,  etc.); 

Following  unpopulated  routes  (waterways,  etc.); 

Maintaining  altitude  (1000  ft.)  where  possible; 

Reducing  speed; 

Observing  low  noise  speed/descent  settings; 

Avoiding  sharp  maneuvers; 

Varying  flight  routes;  and 

Using  steep  takeoff /descent  profiles. 

According  to  information  obtained  from  helicopter  operators  and 
airport  and  city  officials,  there  are  currently  14  helipads 
located  in  the  Chicago  metropolitan  area.  Eight  of  the  helipads 
are  located  in  the  downtown  .Central  Business  District  (CBD) , 
four  in  the  southern  part  of  the  city,  and  two  in  the  northern 
part  of  the  city.  Figure  7.1  shows  the  street  map  locations  of 
these  helipads.  Noise  measurements  were  obtained  for 
standardized  helicopter  maneuvers  at  locations  1  through  4. 

The  eight  helipads  located  in  the  CBD  include  one  at  the 
Continental  Bank  corporate  office,  one  at  Cook  County  Hospital, 
two  at  Chicago  Fire  Department  locations,  and  four  public  use 
helipads  at  Meigs  Field  Airport. 

The  Continental  Bank  helipad  is  at  street  level  and  is  used 
mainly  for  transporting  bank  executive  personnel.  Occasionally 
it  is  used  by  non-bank  helicopter  operators  transporting 
executives  to  and  from  the  CBD.  The  number  of  operations  at 
this  helipad  averages  between  two  and  three  per  day.  The 
helipad  is  at  the  intersection  of  two  large  downtown  streets 
adjacent  to  railroad  tracks.  Other  land  use  in  the  vicinity 
consists  of  commercial  and  light  manufacturing  businesses. 


Hal  I  pad  Locations: 

1.  Executive  Hal Icopters,  Inc. 

(5300  w.  63rd  St.  (Midway  Airport)) 

2.  MGM-Talavislon 

(2301  Mast  Bradlay  Place) 

3.  Public  Use  Heliport 
(Meigs  Plaid) 

4.  University  of  Chicago  Hospital 
(3801  S.  El  I  Is  Ava.) 

5.  Continental  1 1 1 Inols  National  Bank 
(800  S.  Canal  St.) 

6.  Chicago  Plra  Academy 

(W.  Taylor  and  S.  Jefferson) 

7.  Edgeveter  Hospital 
(5200  N.  Ashland  Ava.) 

8.  Plrst  Area  Police  Headquarters 
(5101  South  Wentworth  Ava.) 

9.  Rosa  Packing  Company 
(1156  W.  43rd  St.) 

10.  Chicago  PI  re  Department 
(Haigs  Field) 

11.  Cook  County  Hospital 
(1835  W.  Harrison  St.) 


The  Cook  County  Hospital,  located  in  the  western  portion  of  the 
CBD,  has  a  street  level  helipad  used  for  emergency  helicopter 
operations  to  and  from  the  hospital.  These  operations  average 
approximately  one  per  day.  The  helipad  is  bordered  by 
Interstate  290  to  the  north  and  three  hospitals  to  the  west. 
Land  use  to  the  south  and  east  of  the  helipad  is  primarily 
residential  housing  with  some  commercial  and  retail  businesses 
along  two  major  streets. 

The  Chicago  Fire  Department  operates  one  helipad  at  Meigs  Field 
and  one  downtown  at  the  Chicago  Fire  Academy.  Operations  at 
these  helipads  generally  consist  of  search  and  rescue  missions, 
training  and  emergency  fire-fighting  activities.  Due  to  the 
emergency  nature  of  these  operations,  their  frequency  varies 
widely,  but  generally  averages  around  two  operations  per  day  at 
each  helipad.  Land  use  around  the  Meigs  Field  helipad  consists 
of  Lake  Michigan  to  the  east,  park  land  to  the  north  and  south 
and  high  density  commercial,  retail,  and  light  manufacturing 
businesses  to  the  northwest,  west,  and  southwest.  The  downtown 
Fire  Department  helipad  is  located  adjacent  to  a  large  railroad 
transfer  yard  to  its  east.  Land  use  to  the  north,  west,  and 
south  of  the  downtown  helipad  consists  primarily  of  light 
manufacturing,  commercial  and  retail  businesses. 

At  Meigs  Field,  in  addition  to  the  Chicago  Fire  Department 
helipad,  there  are  four  public  use  helipads  that  are  used  by 
several  local  helicopter  companies  as  well  as  for  transient 
helicopter  operations.  Crescent  Helicopter  operates  on-call 
passenger  helicopter  service  between  Meigs  Field  and  O' Hare 
International  Airport,  Midway  Airport,  DuPage  Airport,  Gary 
Municipal  Airport,  and  the  Schaumburg  Marriott  Hotel.  A  local 
TV  station  also  uses  Meigs  field  as  a  base  for  its  helicopter 
operations.  The  number  of  operations  at  the  Meigs  Field 
helipads  range  between  five  and  ten  per  day. 


The  four  helipads  located  in  the  southern  part  of  the  city  are 
operated  by  a  privately  owned  helicopter  company,  a  corporate 
office,  a  police  station,  and  a  hospital.  Executive  Helicopter, 
Inc.  operates  a  helipad  and  helicopter  maintenance  facility  at 
Midway  Airport.  Operations  involve  pilot  training,  FAR  135 
charter  services,  photography,  and  transportation  of  executive 
personnel.  The  company  also  leases  helicopters  to  the  WGN 
television  station  and  the  University  of  Chicago  Hospital.  The 
number  of  operations  at  the  Midway  Airport  helipad  averages 
between  four  and  five  per  day.  Land  use  to  the  north,  west,  and 
east  of  Midway  Airport  is  primarily  residential  housing;  land 
use  to  the  south  consists  primarily  of  heavy  industry,  including 
a  large  railroad  yard. 

The  Rose  Packing  Company  operates  a  private  corporate  helipad 
used  primarily  for  transporting  company's  executives  to  and  from 
its  facilities  in  Barrington,  Illinois.  Although  the  number  of 
daily  operations  varies,  it  generally  averages  only  three  to 
four  per  week.  The  helipad  is  located  adjacent  to  a  major 
railway  line  in  a  primarily  heavy  industrial  zone. 

The  Chicago  First  Area  Police  Headquarters  has  a  helipad  in 
South  Chicago  used  primarily  for  emergency  operations  and 
traffic  monitoring.  The  helipad  is  sandwiched  between  a  major 
interstate  highway  and  a  major  railway  line. 

The  University  of  Chicago  Hospital  helipad  is  located  on  the 
roof  of  the  seven-story  hospital.  Helicopter  operations  at  the 
hospital  consist  of  emergency  ambulance  service  and  transporting 
patients  between  area  hospitals.  The  frequency  of  operations 
averages  approximately  two  per  day.  Land  use  around  the 
hospital  helipad  is  primarily  single  family  residential  housing 
with  two  large  parks  nearby. 


The  two  helipads  in  the  northern  part  of  the  city  are  operated 
by  WGN-Television  and  Edgewater  Hospital,  respectively.  The  WGN 
helipad  is  in  the  parking  lot  of  the  television  studio  building. 
Operations  at  the  helipad  consist  of  traffic  monitoring  and  news 
reporting.  The  frequency  of  operations  averages  approximately 
four  per  day.  Land  use  in  the  vicinity  is  zoned  primarily  light 
manufacturing  businesses  and  residential.  A  large  technical 
school  is  located  two  blocks  to  the  south  of  the  helipad  across 
from  a  busy  street. 

The  Edgewater  Hospital  maintains  a  street  level  helipad  at  the 
hospital  which  it  uses  for  emergency  ambulance  operations.  The 
number  of  helicopter  operations  averages  about  two  per  day. 
Land  use  in  the  vicinity  of  the  helipad  is  primarily 
residential. 

7.2  STANDARDIZED  MANEUVER  TESTS 

Four  helicopter  models  were  tested  in  Chicago:  a  Bell  206B,  a 
Hughes  500D,  an  Aerospatiale  Twinstar,  and  a  Enstrom  F28. 
Manufacturers'  specifications  for  these  helicopters  are  shown  in 
Appendix  B.  Noise  monitoring  stations  were  set  up  to  measure 
noise  levels  resulting  from  standardized  helicopter  test 
maneuvers  at  four  helipads:  Executive  Helicopter,  Inc.  (location 
1  in  Figure  7.1),  WGN  Television  Station  (location  2),  Meigs 
Field  (location  3),  and  the  University  of  Chicago  Hospital 
(location  4).  Sections  7.2.1  through  7.2.4  describe  the  land 
use,  the  locations  of  the  noise  monitoring  stations,  the 
helicopter  test  maneuvers  performed,  and  the  noise  measurement 
data  obtained  at  each  of  these  helipads. 


7.2.1 


Executive  Helicopter,  Inc.  is  a  privately  owned  helicopter 
company  based  at  Midway  Airport.  It  operates  a  helipad  and 
helicopter  maintenance  facility  located  on  the  southern 
perimeter  of  the  airport  (location  1  in  Figure  7.1).  Land  use 
around  the  helipad  is  indicated  in  Figure  7.2.  It  is  primarily 
single  family  residential  housing  to  the  north,  east,  and  west. 
The  area  south  of  the  helipad  is  a  heavy  industrial  zone. 
Commercial,  retail,  and  light  manufacturing  businesses  line  the 
streets  bordering  the  airport  on  all  four  sides. 

The  helipad  is  located  on  the  airport's  south  taxiway.  Three 
noise  monitoring  stations  were  set  up  on  a  grassy  surface  on  a 
line  running  west  from  the  helipad,  parallel  to  the  taxiway,  at 
distances  of  145  feet,  2  95  feet  and  445  feet  from  the  helipad, 
respectively.  (We  were  not  permitted  to  place  the  stations  on 
the  taxiway,  in  line  with  the  helipad.)  A  diagram  indicating  the 
locations  of  the  noise  monitoring  stations  relative  to  the 
helipad  and  the  flight  paths  used  by  the  helicopters  on  approach 
and  takeoff  maneuvers  is  shown  in  Figure  7.3. 

The  south  taxiway  was  closed  at  the  time  of  the  tests  due  to 
construction.  This  reduced  the  amount  of  aircraft  traffic 
passing  directly  by  the  monitoring  stations  and  thereby  reduced 
the  level  of  background  noise  which  would  otherwise  have  been 
present  at  the  monitoring  locations.  However,  there  were  several 
aircraft  operations  on  nearby  runways  during  the  day,  mostly 
Boeing  727  passenger  jet  takeoffs  and  landings.  Ambient  noise 
samples  taken  showed  Leq  levels  at  the  airport  between  68  dB  (A) 
and  79  dB  (A) . 
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Figure  7.2  Land  Use  In  the  Vicinity  of  the  Executive  Helicopter,  Inc.  Helipad 
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Figure  7.3  Site  Schematic  for  Executive  Helicopter  Test  Site 


Ti.j  helicopter  pilot  at  Executive  Helicopter,  using  a  Bell  206, 
performed  the  following  ten  maneuvers  in  the  order  listed: 


1.  100% 

flat  pitch, 

idle, 

North; 

2.  Hover 

,  North; 

3.  100% 

flat  pitch, 

idl  e. 

East; 

4.  Hover 

,  East; 

5.  100% 

flat  pitch. 

idle, 

South ; 

6.  Hover 

,  South; 

7.  100% 

flat  pitch, 

idle, 

West; 

8.  Hover,  West; 

9.  Takeoff,  to  West; 

10.  Approach,  from  East; 

Table  7.1  shows  the  noise  levels  recorded  from  the  test 
maneuvers  at  the  three  measurement  stations.  The  takeoff 
maneuver  was  executed  parallel  to  the  measurement  array 
approximately  30  feet  to  the  south,  using  a  relatively  shallow 
ascent  angle.  Because  of  high  wind  speeds  during  the  test,  the 
pilot  was  not  able  to  approach  from  the  west  over  the 

measurement  array.  Instead,  the  pilot  circled  and  approached 
from  the  east.  Because  the  takeoff  and  approach  maneuvers  were 
not  executed  over  the  noise  measurement  array,  the  data  are  not 
directly  comparable  to  other  takeoff  and  approach  data.  The 
graphic  recorder  charts  of  SPL  measured  at  Stations  1,  2,  and  3 
during  the  tests  are  shown  in  Figures  7.4,  7.5  and  7.6, 

respectively. 

Table  7.2  shows  ambient  noise  data  recorded  at  Station  3  for 
three  one- hour  sample  periods.  The  first  two  sample  periods, 
which  include  one  sample  period  without  the  helicopter  test 
maneuvers  and  one  sample  period  with  the  helicopter  test 
maneuvers,  were  on  the  day  of  the  standardized  test  maneuvers. 


Execut 


Igure  7.9  (continued) 


T/iflLfc  7.4  (continued) 


TABLF  7.4  NOISE  DATA  FOR  STANDARDIZED  HELICOPTER  MANEUVERS  AT  *GN  TELEVISION 


11.  Approach,  from  South; 

12.  Engine  cooldown,  North 

13.  Takeoff,  to  North. 


Table  7.4  shows  the  noise  levels  recorded  from  the  test 
maneuvers  at  the  three  measurement  stations.  To  avoid  trees  in 
the  area,  both  approach  maneuvers  were  executed  using  an 
"S-shaped"  flight  path  into  the  helipad.  The  helicopter 
maintained  the  same  altitude  as  it  passed  over  stations  1  and  3. 
On  the  second  approach,  this  "S-shaped"  approach  path  resulted 
directly  over  Station  3,  approximately  40  feet  to  the  east  of 
Station  2  and  directly  over  Station  1.  This  may  explain  why 
Station  3  measured  Lmax  values  within  1  dB(A)  of  Station  1  and 
an  Lmax  value  5.3  dB(A)  higher  than  Station  2.  Due  to  wind 
conditions  in  the  area,  the  pilot  was  not  able  to  perform 
takeoffs  directly  over  the  measurement  array.  On  the  second 
takeoff  the  helicopter  hovered  for  approximately  10  seconds 
before  ascending.  The  SPL  graphic  charts  of  the  test  maneuvers 
recorded  at  Stations  1,  2  and  3  are  shown  in  Figures  7.9,  7.10 

and  7.11,  respectively. 

Table  7.5  shows  ambient  noise  data  obtained  at  Station  3  during 
three  consecutive  one-hour  sample  periods.  The  first  sample 
period  includes  the  helicopter  test  maneuvers  which  lasted  for 
approximately  17  minutes,  the  other  two  do  not.  Ambient  Leq 
noise  levels  obtained  in  the  absence  of  the  helicopter  test 
maneuvers  were  57  dB(A)  and  63  dB(A),  and  64  dB(A)  during  the 
helicopter  test  maneuvers.  However,  the  sample  with  a  Leq  of  63 
dB  ( A )  included  several  unscheduled  operations  by  the  test 
helicopter  including  a  flyover  at  500  feet  altitude,  an  approach 
approximately  50  feet  overhead,  and  a  takeoff  from  the  helipad. 
These  three  unplanned  helicopter  maneuvers  contributed  to  an  Leq 
level  6dB (A)  higher  than  the  ambient  noise  sample  with  no 
helicopter  maneuvers  present.  The  ambient  noise  sample  that 
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studio  parking  lot  with  a  small  vacant  field  immediately  to  the 
south.  A  five  to  six  block  area  to  the  north,  west,  and  south 
of  the  helipad  is  primarily  composed  of  light  manufacturing 
businesses.  To  the  east  of  the  helipad  land  use  is  primarily 
single* family  residential  housing.  A  large  technical  school  is 
located  two  blocks  to  the  south  of  the  helipad. 

Three  noise  monitoring  stations  were  set  up  in  a  straight  line 
150  feet,  300  feet,  and  450  feet  south  from  the  helipad, 
respectively.  Figure  7.8  shows  a  site  schematic  of  the  noise 
monitoring  locations  and  surrounding  area  as  well  as  the  flight 
paths  used  for  the  takeoff  and  approach  maneuvers.  The  three 
noise  monitoring  stations  were  located  on  a  grass  surface  in  the 
vacant  field  south  of  the  helipad.  The  television  studio 
parking  lot  was  situated  approximately  50  feet  to  the  east  of 
Station  1.  Addison  Street  ran  east  to  west  approximately  150 
feet  south  of  Station  3.  Background  Leg  noise  levels  were  in 
the  range  of  57dB(A)  to  63  dB  (A) ,  mainly  due  to  traffic  on 
Addison  Street. 

Using  an  Enstrom  F28  helicopter,  the  pilot  at  the  WGN  Television 
helipad  performed  13  separate  maneuvers,  listed  below  in  the 
order  in  which  they  occurred: 

1.  Approach,  from  South; 

2.  100%  flat  pitch,  idle,  North; 

3.  Hover,  North; 

4.  Hover,  West; 

5.  100%  flat  pitch,  idle.  West; 

6.  Hover,  South; 

7.  100%  flat  pitch,  idle,  South; 

8.  Hover,  East; 

9.  100%  flat  pitch,  idle,  East; 

10.  Takeoff,  to  North; 


TMLE  7.3  Ml  EOT  ED  COMPARISON  OF  MAXIMUM  SOUW  LB1B.S  AS  RECORDED  AT  MCUTIVE  HELICOPTER,  INC. 


Locations  Executive  Halleoptar,  loo. 
Dates  Juno  IS,  Juno  81,  1S84 
Tinas  12i00  p.a.-8s06  p.  a.  (June  18) 
HjflB  a.n,H8s8S  p.  a.  (June  81) 

Event 


Tnaparaturas  90  F 
Relative  Hualdltyi  SB* 

Wind  Spaads  13  knota  froo  Meat 


Laax  Event 


Trafflos 


Oil  truck  800'  an  ay  SB 

Oil  truok  180*  nay  88 

Oil  trupk  80’  ns  ay  79 

Van  80*  may  SB 

Truck  800*  may  87 

Truck  180*  suay  81 

Anbulanoa  with  at  ran 

2000'  may  88 

QA  Aircraft  Oparatlonos 

Taxi  800 1  anay  88- 

Taxi  100*  soay  88 

Taxi  800'  may  >8 

Taxi  SO1  may  77- 

Taxi  10*  may  74 

Taxi  30'  may  78 

Taxi  180'  may  71 

Taxi  80'  may  78 

Takaaff  100'  may  88 

Takaoff  1000'  may  78 

Takaaff  8000*  may  88 

Takaaff '1800*  may  84 

Takaoff  1800'  may  81 

Takaoff  1800'  may  88 

Takaaff  1800'  may  80 

Landing  1000'  may  88 

Landing  1800'  may  83 

Landing  8000'  may  88 

Landing  30'  may  88 

Wamup  300'  may  78 

Jat  Aircraft  Qparatlonas 

Wamup  800'  may  88 

Wamup  800'  may  88 

Wamup  800'  may  88 

Takaaff  1000'  may  83 


Takaoff  1000'  may  83 
Takaoff  800'  may  81 
Takaaff  800’  may  93 
Takaoff  800'  may  94 
Takaoff  800’  may  98 
Takaoff  800'  may  93 
Takaoff  800*  may  101 
Landing  BOO'  may  70 
Landing  800*  may  91 
Landing  800'  may  88 
Landing  800'  may  98 
Landing  BOO'  may  B7 
Takaoff  800'  may  101 
Landing  800'  may  70 
Landing  800'  may  91 
Landing  800'  may  83 
Taxi  30'  may  108 

In- Sa  nr  lea  Halleoptar  Oparatlonos 

Ball  808  approach  800'  altitude  87 
Ball  208  approach  800'  altitude  70 
Ball  takaoff  SO'  altitude  88 
Ball  208  Idling  800'  may  80 
Boll  208  hovering  800'  may  78 
Bell  808  hovering  800*  may  88 
Ball  80S  Idling  500'  may  88 

Halleoptar  Taat  Manauvaras 

100*  Idle) North]  88 
Hover) North)  70 
100*  Idlo(Eaet)  71 
Hovar(Eaat)  70 
100K  Idle) South)  85 
Hovor(South)  71 
100*  Idla(Waat)  83 
Hovor(Weat)  88 
Takaoff)  overhead)  89 
Landlng(Eaet)  71 


All  nolee  data  aara  reoorded  alth  ^frequency  weighting  and  aim  roaponee  tloa  averaging! 


The  test  maneuvers  lasted  for  approximately  11  minutes.  The 
third  sample  period,  without  the  helicopter  test  maneuvers,  was 
three  days  later,  with  Station  3  at  the  same  location  as  in  the 
other  two  sample  periods.  Station  3  was  located  within  800  feet 
of  the  end  of  the  airport  runway;  consequently  several  jet 
aircraft  operations  passed  near  the  station,  accounting  for  the 
high  Leq  levels  recorded,  between  68  dB  (A)  and  80  dB  (A) .  Since 
the  helipad  is  located  at  an  airport  with  numerous  jet  aircraft 
operations,  one  would  not  expect  the  helicopter  test  maneuvers 
to  make  a  significant  contribution  to  existing  ambient  noise 
levels.  Due  to  the  varying  number  of  aircraft  and  in-service 
helicopter  operations  during  each  of  the  one-hour  sample 
periods,  it  is  not  possible  to  draw  any  firm  conclusions,  from 
the  data,  on  the  exact  contribution  of  the  helicopter  test 
maneuvers  to  the  existing  ambient  noise  levels. 

Table  7.3  presents  selected  Lmax  values  recorded  at  Station  3 
during  the  ambient  noise  sample  periods  for  noise  not 
attributable  to  the  helicopter  test  maneuvers  (primarily 
commercial  passenger  jet  operations),  and  the  Lmax  values 
recorded  during  the  helicopter  test  maneuvers.  Lmax  values 
measured  during  jet  takeoffs  ranged  from  81  dB (A)  to  101  dB (A) . 
The  highest  Lmax  value  measured,  105  dB  (A) ,  was  generated  by  a 
jet  taxiing  30  feet  away  from  the  microphone.  By  comparison, 
Lmax  values  measured  for  the  helicopter  test  maneuvers  ranged 
from  63  dB  (A)  for  a  helicopter  at  idle  to  89  dB  (A)  for  a 
helicopter  takeoff. 

7.2.2 

WGN  Television  operates  a  private  street  level  helipad  at  its 
studios  in  north  Chicago  (location  2  in  Figure  7.1).  Land  use 
in  the  vicinity  of  the  helipad  is  shown  in  Pigure  7.7.  The 
asphalt  helipad  is  situated  at  the  west  end  of  the  television 


TABLE  7.2  AWIENT  NOISE  LEVELS  AT  EXECUTIVE  HELICOPTER,  INC, 
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AU  data  eere  recorded  eith  A-frequency  weighting  end  aloe  response  ties  averaging, 
Ml  Laax  f roo  Ball  206B  helicopter  t.o.  SO  ft.  overhead. 

(2]  Lae*  f  roa  bueinees  J  at  taxiing  30  ft.  aaey. 

(3]  Laex  f roa  coeeercial  jet  takeoff. 


Figure  7.6  Sound  Pressure  Levels  for  Executive  Helicopter,  Inc.  -  Station 


Figure  7.11  Sound  Pressure  Levels  for  WGN  Television  Test  -  Station 


Figure  7. 11  (continued) 


TABU  7.6  AWI6NT  NOISE  LEVELS  AT  NGN  TELEVISION 
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included  all  of  the  helicopter  test  maneuvers  present  resulted 
in  an  Leq  level  7dB(A)  higher  than  the  ambient  noise  sample  with 
no  helicopter  maneuvers  present. 


The  exceedance  level  data  indicates  that  the  sound  level  was 
above  66  dB(A)  10  percent  of  the  time  (L10)  in  the  sample 
obtained  during  the  helicopter  test  maneuvers  compared  to  59 
dB(A)  in  the  sample  with  the  three  unplanned  helicopter 
maneuvers  and  58  dB(A)  in  the  sample  without  any  helicopter 
maneuvers. 

Table  7.6  presents  selected  Lmax  values  recorded  at  Station  3 
from  non-helicopter  noise  events  and  f rom  the  helicopter  test 
maneuvers  performed  during  the  ambient  noise  sample  periods.  The 
loudest  non-helicopter  related  noise  event  was  generated  by  a 
bus,  approximately  200  feet  away  on  Addison  Street,  registering 
a  Lmax  of  80dB(A).  Street  traffic  on  Addison  Street  (excluding 
the  bus)  registered  Lmax  values  between  57dB(A)  (another  bus) 

|  and  6 8dB (A)  (a  motorcycle  at  200  feet).  For  comparison,  the 

helicopter  test  maneuvers  generated  Lmax  values  from  63  dB (A) 
for  an  idle  facing  south  to  88  dB  (A)  for  an  approach. 

I 

I 

7.2.3 

Meigs  Field  airport  (location  3  in  figure  7.1)  has  four  public 
use  helipads  located  on  the  taxiway  at  the  west  end  of  the 
airport.  Land  use  in  the  vicinity  of  Meigs  Field  is  shown  in 
Figure  7.12  The  airport  is  situated  on  a  small  peninsula  on  Lake 
Michigan  surrounded  by  water  to  the  east,  south,  and  west.  A 
small  park  is  located  at  the  northern  end  of  the  runway  and  a 
yacht  club  with  several  boats  in  dock  is  located  to  the  west, 
between  the  airport  and  the  Lake  Michigan  coast  line.  A  2-block 
wide  strip  of  beaches  and  parkland  extends  north  and  south  along 
the  mainland  coastline.  A  major  railroad  line  and  the  downtown 
CBD  are  located  to  the  west,  beyond  the  beaches  and  parkland. 
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TA6L£  7.8  S8.ECTED  COMPARISON  OF  MAXIHJM  SOUND  L^ELS  AS  RECORDED  AT  STATION  3  NGN  TELEVISION 


Locatlont  Chevron  Oil,  Inc. 

Twparatura:  84  F 

Data «  Aug.  6,  1984s  Aug.  8,  1984 

Ralatlva  Hialdltly:  56* 

Tine:  3:15  p.a-6:15  p. a. 

Kind  Spaad:  3-6  knota  froa  N 

Evant 

Traffic: 

Last 

Aircraft  Activity: 

Lmx 

Car  accalaratlng  300'  aaay. 

85 

Coward  al  Jat  ovarhaad  at 

72 

Car  accalaratlng  200'  way. 

59 

6000'  altitude. 

Car  200*  way. 

65 

Distant  coward  al  jat  flyover. 

59 

Saaa  aa  abova. 

61 

Cowar  leal  Jat  1200'  ovarhaad. 

68 

Saaa  aa  abova. 

84 

Helicopter  approach  directly 

89 

Sana  aa  abova. 

60 

ewer  station  at  50'  altitude. 

Car  400*  way. 

59 

Hellcoptar  takeoff  froa  WGN 

78 

Saaa  aa  abova. 

62 

to  North. 

Hatrobus  200'  way. 

82 

Hellcoptar  flyby  at  500'  altitude 

70 

Saaa  aa  abova. 

80 

and  500'  vast  of  station. 

so 

Saaa  aa  abova. 

60 

Ml  seal  Lana oua: 

Swa  aa  abova. 

62 

Saaa  aa  abova. 

61 

Screw  200'  way. 

63 

Swa  aa  abova. 

62 

Swa  aa  abova. 

59 

Swa  aa  abova. 

57 

Electric  fan  at  aarehouw 

58 

Swa  aa  abova. 

80 

400'  way. 

Matrobua  400'  way. 

61 

Banging  sound  BOO'  way. 

82 

Swa  aa  abova. 

81 

Swa  aa  abova. 

61 

Truck  paaalng  200'  way. 

59 

Swa  aa  abova. 

62 

Swa  aa  abova. 

61 

Trash  can  lid  slw. 

60 

Swa  aa  abova. 

67 

Swa  aa  abova. 

60 

Helicopter  test  aanauvara: 

Haavy  truck  200'  way. 

60 

Swa  aa  abova. 

59 

Approach  1  (froa  South) 

83 

83 

Idle(North) 

67 

Quap  truck  200'  way. 

62 

Hovarl  North) 

73 

Truck  accalaratlng  200'  way. 

82 

Hover  (Neat) 

72 

Car  born  200'  way. 

59 

Idle(Naet) 

68 

Swa  aa  abova. 

60 

Hovar(  South) 

88 

Motorcycla  250'  way. 

70 

Idla( South) 

63 

Motorcycla  200'  way. 

61 

Hover  (East) 

70 

Swa  aa  abova. 

88 

Idla(Eaat) 

67 

FI  ra  truck  alar*  1000'  way. 

65 

Takeoff  1  (to  North) 

75 

Approach  2  (froa  South) 

88 

Cooldoan  (North) 

60 

Takaoff  2  (to  North] 

75 

AU  nol  m  data  aara  racordad  alth  A- frequency  weighting  and  alas  raaponsa  tlaa  averaging. 
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•  Washing  too  Slvd  . 


Helipad  Location: 

3.  Meigs  Field  Public  U9e  Heliport 

Legend : 

^  Single  Family  Residential 

Multi  Family  Residential 

aSgj}  Open  Space/Parka 
saaa 

Commercial /Retail 


290  Ex;  vv 


Manufacturing/Light  Industry 
Heavy  Industry 


Airports  and  Waterways 


Institutional/Schools 


{Aerial  Photograph,  Northeastern 
illllnots  Planning  Commission,  Mav,198 


Three  noise 


The  tests  were  conducted  at  Helipad  No.  2. 
monitoring  stations  were  set  up  in  a  straight  line  at  distances 
155  feet,  305  feet  and  455  feet,  respectively,  south  from 
Helipad  #2.  Figure  7.13  shows  a  site  schematic  of  the  noise 

monitoring  station  locations  and  surrounding  areas,  as  well  as 
the  flight  paths  used  on  the  takeoff  maneuvers.  The  three  noise 
monitoring  stations  were  located  on  the  asphalt  general  aviation 
parking  area  just  west  of  the  airport  taxiway.  The  stations 
were  situated  between  two  rows  of  parked  general  aviation 
aircraft.  Several  general  aviation  takeoff  and  landing 
operations  were  primary  sources  of  intrusive  noise  during  the 
ambient  noise  measurement  periods:  ambient  noise  Leg 
measurements  were  in  the  mid  70  dB(A)  range. 

The  test  helicopter  was  a  Hughes  500  D  supplied  by  Crescent 
Helicopter,  Inc.  The  pilot  performed  10  separate  maneuvers, 
listed  below  in  the  order  in  which  they  occurred: 


1. 

Approach,  from  south; 

2. 

100%  flat  pitch. 

idle. 

north; 

3. 

Hover,  north; 

4. 

Hover,  east; 

5. 

100%  flat  pitch, 

idle, 

east; 

6. 

Hover,  south; 

7. 

100%  flat  pitch. 

idle, 

south ; 

8. 

Hover,  west; 

9. 

100%  flat  pitch, 

idle, 

west ; 

10. 

Takeoff,  to  north 

• 

Table  7.7  shows  the  noise  levels  recorded  during  the  test 
maneuvers  at  the  three  measurement  stations.  The  approach 
maneuver  was  executed  parallel  to  and  approximately  30  feet  east 
of  the  measurement  array.  The  helicopter  approached  at  a  very 
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shallow  descent  angle,  accounting  for  the  similar  Lmax  values 
recorded  at  Stations  2  and  3.  Wind  conditions  at  the  airport 
caused  the  helicopter  to  take  off  to  the  north,  into  the  wind, 
and  away  from  the  measurement  array.  (For  this  reason,  the 
take-off  data  in  this  series  of  tests  are  not  directly 
comparable  to  other  takeoff  data.)  The  SPL  charts  of  the  test 
maneuvers  recorded  at  Stations  1,  2  and  3,  are  shown  in  Figures 
7.14,  7.15  and  7.16,  respectively. 

Table  7.8  presents  ambient  noise  level  data  obtained  at  Station 
3  for  three  consecutive  one-hour  sample  periods.  The  first  two 
sample  periods  do  not  include  the  helicopter  test  maneuvers,  the 
third  sample  does.  The  second  sample  period  also  includes  two 
in-service  helicopter  approaches.  The  Leq  levels  recorded  for 
all  three  sample  periods  vary  within  a  range  of  only  3  dB  (A) . 
The  Leq  level  for  the  sample  period  with  the  helicopter  test 
maneuvers  which  lasted  for  approximately  21  minutes  was  higher 
than  the  Leq  observed  in  the  two  sample  periods  without 
helicopter  tests  by  2  dB  (A)  and  3  dB  (A) ,  respectively.  However, 
the  differing  numbers  of  general  aviation  aircraft  operations 
and  in-service  helicopter  operations  that  occurred  during  the 
three  sample  periods  make  the  exact  contribution  of  the 
helicopter  test  maneuvers  to  the  ambient  noise  level  uncertain. 
Table  7.9  shows  selected  Lmax  values  recorded  at  Station  3 
during  the  three  ambient  noise  sample  periods.  The  data  include 
Lmax  values  from  non-hel icopter  noise  sources  as  well  as  for  the 
helicopter  tests.  Most  of  the  intrusive  noise  occurrences  were 
general  aviation  operations  at  the  airport  that  produced  Lmax 
values  ranging  from  6  4  dB  (A)  for  a  business  jet  engine  warm-up 
approximately  800  feet  away  to  102  dB(A)  for  a  business  jet 
takeoff  approximately  500  feet  away.  The  Lmax  values  for  the 
helicopter  test  maneuvers  ranged  from  7  2  dB(A)  for  a  idle  facing 
facing  west  to  88  dB{A)  for  the  approach.  These  levels  are  well 
within  those  resulting  from  general  aviation  aircraft  operations 
at  the  airport. 


Sound  Pressure  Levels  for  Meigs  Field  Airport  Test  -  Station 


Hover(North) 


.15  Sound  Pressure  Levels  for  Meigs  Field  Airport  lest  -  Station 


TABLE  7.12  SaECTED  COMPARISON  OP  KAXIWJM  SOUND  LEVELS  AS  RECORDED  AT  STATION  3  UNIVERSITY  OF 
HOSPITAL 


Location:  University  of  Chicago  Hospital. 
Oata:  June  19,  1984;  June  20,1984 
Tlaa:  12:40  p. a. -3:40  p.». ,  June  19; 

1:12  p.«.-2:12  p.a. ,  June  20 

Event  Laax 


Traffic: 


Car  horn  30'  aaay.  65 
Car  20'  aaay.  SO 
Saaa  as  above.  64 
Saas  as  abova.  57 
Saaa  as  abova.  66 
Saaa  aa  above.  61 
Saaa  as  abova.  68 
Car  50'  saay.  70 
Van  20’  may.  60 
Motorcycle  20'  may.  70 
Motorcycle  20'  may.  72 
Motorcycle  300'  aaay.  81 
Truck  30'  aaay.  63 
Saas  aa  above,  82 
Truck  100'  aaay.  60 
Ouap  truck  100'  aaay.  SO 
Saaa  as  above.  81 
Aabulanca  elth  siren  20'  aaay.  87 
School  bus  20’  aaay.  63 
Saaa  as  above.  60 
Saas  as  abovs.  84 
Matrobua  20'  aaay.  83 
Metrobus  accelerating  20'  aay,  79 


Aircraft  and  In-servica 
Helicopter  Traffic: 


Jat  overflight  at  300'  altitude.  72 

Jat  overflight  at  5000'  altitude.  73 

Jet  overflight  at  10,000'  altitude.  75 

Saaa  aa  abova.  78 


Taaparatura:  73  F,  June  19;  72  F,  June  20 
Oea  Point:  36,  June  19;  35,  June  20 
Wind  Spaad:  10  knots  froa  N  (both  days) 


Saaa  as  abova. 

Jat  overflight  at  20,000'  altitude. 
GA  overflight  at  5000'  altitude. 

GA  overflight  at  500'  altitude. 

SA  overflight  at  2000'  altitude. 
Saaa  as  above. 

SA  overflight  at  4000'  altitude. 

SA  overflight  at  6000'  altitude, 
fedlua  size  helicopter  1000'  »ey 
at  500 '  at  tl tuda. 

Aerospatiale  Talnstar  halo  approach 
directly  over  station  at  50'  alt. 
Aerospatiale  Talnstar  ground  Idle 
588'  aaay. 

Helicopter  Test  Maneuvers: 

Approach 

62X  Idlef North] 

IOCS  Idle( North) 

Hover  (North) 

Hover  (West) 

Hover(Eaat) 

Hover(  South) 

62X  Idle(North) 

Takeoff ( West) 


CHICAGO 


Laax 


71 

61 

58 

73 

62 

68 

63 

61 

63 

88 

69 


65 

63 

64 

71 
77 
77 
74 
61 

72 


Ail  nolsa  data  aara  recorded  alth  A-fraquency  weighting  and  aloa  response  tlae  averaging, 


TABLE  7.11  AT6IENT  NOISE  LEVElS  AT  UNIVERSITY  QE  GHICASO  HOSPITAL 
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U>ai  from  Motorcycle  20'  may,  and  Jat  flyover  et  3000'  altitude 
Laax  from  aabulance  20'  a>ay. 

Lnex  fro*  coBserciel  jet  flyover  at  10f000'  altitude. 

L»ax  fro*  test  helicopter  approach. 


Figure  7.21  Sound  Pressure  Levels  for  University  of  Chicago  Hospital  Test 
Station  3 


Sound  Pressure  Levels  for  University  of  Chicago  Hospital  Test 
Station  1 


The  approach  maneuver  was  executed  directly  over  the  measurement 
array.  Because  of  noise  abatement  rules  governing  use  of  the 
helipad,  the  helicopter  had  to  depart  to  the  west,  perpendicular 
to  the  measurement  array,  rather  than  directly  over  it.  (For 
this  reason,  the  takeoff  data  in  this  series  of  tests  are  not 
directly  comparable  to  other  takeoff  data.)  Charts  of  SPL  for 
the  test  maneuvers  recorded  at  Stations  1,  2  and  3  are  shown  in 
figures  7.19,  7.20  and  7.21  respectively. 

Table  7.11  presents  ambient  noise  level  data  measured  in  four 
one-hour  sample  periods  at  Station  3.  The  first  three  periods 
were  on  the  day  preceding  the  helicopter  test  and  do  not  include 
any  helicopter  noise.  The  fourth  period,  measured  the  following 
day  at  the  same  location  as  the  first  three  periods,  included 
all  the  helicopter  test  maneuvers  which  lasted  for  approximately 
3  2  minutes.  The  data  show  the  Leq  level  during  the  helicopter 
tests  to  be  from  6  dB(A)  to  10  dB(A)  above  the  Leq  levels  of  the 
three  non-hel  icopter  ambient  noise  sample  periods.  All  of  the 
ambient  noise  sample  periods  included  light  automobile  activity, 
and  some  occasional  aircraft  overflights. 

Table  7.12  shows  Lmax  values  recorded  at  Station  3  during  the 
four  ambient  noise  sample  periods  for  various  non-helicopter 
intrusive  noise  events  and  for  the  helicopter  tests.  The  source 
of  most  of  the  intrusive  noise  events  was  street  traffic  on  a 
street  30  feet  south  of  Station  3.  Lmax  values  of  the  street 
traffic  ranged  from  57  dB(A)  for  a  car,  to  87  dB(A)  for  an 
ambulance  with  a  siren  20  feet  away.  Lmax  values  from  aircraft 
and  xn-service  helicopter  traffic  ranged  from  5  8  dB(A)  from  a  GA 
overflight  to  88  dB (A)  for  an  unscheduled  in-service  approach  by 
the  test  helicopter.  By  comparison,  the  helicopter  test 
maneuvers  produced  Lmax  values  that  ranged  from  61  dB(A)  for  the 
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The  helicopter  pilot  at  the  hospital  helipad  performed  ten 
separate  maneuvers  with  an  Aerospatiale  Twinstar  helicopter. 
The  following  are  the  maneuvers  in  the  order  in  which  they 
occurred: 

1.  Approach,  from  south; 

2.  62%  flat  pitch,  idle,  north; 

3.  100%  flat  pitch,  idle,  north; 

4.  Hover,  north; 

5.  Hover,  east 

6.  100%  flat  pitch,  idle,  north; 

7.  Hover,  south; 

8.  Hover,  north; 

9.  62%  flat  pitch,  idle,  north; 

10.  Takeoff,  to  west. 

Table  7.10  shows  the  noise  levels  of  the  tests  as  recorded  at 
the  three  measurement  stations.  For  safety  reasons,  idle 

maneuvers  were  not  performed  facing  south  and  west  and  hover 
maneuvers  were  not  performed  facing  south.  Lmax  values  recorded 
at  Station  2  during  the  test  maneuvers  were  16  dB(A)  to  22  dB  (A) 
lower  than  those  recorded  at  Station  1.  This  large  difference 
is  a  result  of  several  factors:  the  unusual  close  proximity  of 
Station  1  to  the  helipad  (433  feet);  the  unusual  distance  of 
Station  2  from  the  helipad  (433  ft.);  and  because  Station  2  was 
below  the  level  of  the  helipad  with  the  four-story  concrete  wall 
of  the  building  acting  as  a  substantial  barrier  blocking  the 
sound  waves  from  the  helipad  to  the  station.  Noise  levels 
produced  in  some  of  the  helicopter  maneuvers  could  not  be 
detected  at  Stations  2  or  3  because  of  other  intrusive  noise 
events  that  occurred  in  the  vicinity  of  the  stations  during  the 
maneuvers.  For  example,  several  cars  entered  the  parking  area 
next  to  Station  2  during  the  two  round  idle  maneuvers  facing 
nor  th. 
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7.2.4 


The  helipad  at  the  University  of  Chicago  Hospital  is  located  on 
the  roof  of  the  main  building,  approximately  90  feet  above 
ground.  (Location  4  in  Figure  7.1).  Land  use  in  the  vicinity 
of  the  helipad  is  shown  in  Figure  7.17.  A  large  10  square  block 
park  lies  to  the  west  of  the  helipad,  and  a  large  open  grass 
esplanade  runs  east  to  west  on  the  south  edge  of  the  hospital. 
Land  use  immediately  to  the  north  of  the  hospital  is  medium 
density  multi-family  housing.  Land  use  further  north- and  to  the 
east  of  the  hospital  is  primarily  single- family  residential. 

Three  noise  monitoring  stations  were  set  up  at  distances  of  108 
feet,  433  feet  and  5  88  feet  from  the  helipad,  along  a  line 
extending  to  the  south.  Figure  7.18  shows  a  site  schematic  of 
the  noise  monitoring  locations  and  surrounding  areas  as  well  as 
the  flight  paths  used  for  the  takeoff  and  approach  maneuvers. 
Station  1  was  located  on  the  gravel -covered  roof  next  to  the 
helipad.  Parts  of  the  hospital  building  rose  20  feet  above  the 
level  of  the  helipad  approximately  50  feet  to  the  west  and  east. 
An  airconditioning  unit  on  the  roof  approximately  45  feet  away 
from  Station  1  was  operating  throughout  the  test  maneuvers  . 
Ambient  noise  measurement  during  several  short  periods  before 
the  tests  began  showed  Leq  levels  of  65  dB(A)  on  the  roof. 

Station  2  was  located  at  street  level  on  a  concrete  sidewalk 
next  to  a  courtyard  of  the  hospital  building.  Several  cars 
entering  the  courtyard  parking  lot  contributed  to  high  ambient 
noise  levels  around  this  station.  Station  3  was  located  across 
the  street  from  Station  2  on  the  grass  esplanade.  Background 
ambient  noise  levels  around  Station  3  were  relatively  low  with 
Leq  levels  between  57  dB(A)  and  61  dB(A),  resulting  mainly  from 
light  automobile  traffic  on  a  street  30  feet  south  of  the 
station. 
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TABLE  7.9  SB.ECTE0  COMPARISON  OF  MAXIKJM  SOUIO  LEVELS  AS  RECORDED  AT  STATION  3  MEIGS  FIELD  AIRPORT 


Location:  Maigs  Field  Airport 

Taaparature:  63  F 

Data:  June  20,  1984 

Daw  Point:  60 

Tiae:  8:50  a. a.  -  11:50  a. a. 

Wind  Spaed:  13  knota  from  North 

Event 

Laax 

Event 

Laax 

Traffic: 

In-Sarvica  Helicopter  Operational 

01 L  truck  150'  eaay 

63 

BalL  208 B  approach  overhead 

01 1  truck  50 '  aaay 

70 

at  75'  altitude. 

88 

Van  60'  away 

62 

Hughes  5000  approach  overhead 

Van  10*  aaay 

68 

at  75'  altitude 

88 

Van  10'  aaay 

66 

Van  10'  aaay 

85 

Helicopter  Test  Maneuvers: 

Van  accelerating  300'  aaay 

63 

Truck  50'  aaay 

73 

Approach 

88 

Car  20'  aaay 

62 

Idle(North) 

73 

Hover]  North] 

77 

SA  Aircraft  Operational 

Hover(East) 

84 

Idle (East) 

80 

Business  Jet  taxi  50'  aaay 

98 

Hovar{  South] 

75 

Small  single  prop  plana  50'  nay 

89 

Idle] South) 

74 

Taxi  300'  aaay 

72 

Hover(Waet) 

80 

Taxi  50'  aaay 

73 

Idle(Weat) 

72 

Taxi  100'  aaay 

68 

Takeoff]  North] 

78 

Taxi  100*  aaay 

72 

Taxi  500'  nay 

77 

Takeoff  500'  nay 

86 

Takaoff  500'  nay 

83 

Takeoff  500'  nay 

88 

Takaoff  500'  nay 

83 

Takaoff  500'  nay 

84 

Takaoff  500'  nay 

79 

Takaoff  500'  nay 

90 

Takeoff  500'  nay 

102 

Takaoff  500'  nay 

88 

Landing  500'  nay 

87 

Buaineaajat  angina  cooldown 

1000'  nay 

68 

Businasa  j  at  engine  aaraup 

000'  nay 

64 

All  nom  data  ware  recorded  with  A-fraquency  weighting  and  slow  response  tlea  averaging, 


ground  idle  facing  north,  to  85  dB(A)  for  the  approach  directly 
over  the  station.  With  the  exception  of  the  ground  idle 
maneuvers,  the  Lmax  levels  measured  during  the  helicopter 
maneuvers  were  all  higher  than  the  Lmax  levels  for  the  street 
traffic  and  aircraft  overflight  events. 

7.3  ACTUAL  IN-SERVICE  HELICOPTER  OPERATIONS  AT  THE  PUBLIC  USE 
HELIPAD  AT  MEIGS  FIELD  AIRPORT 

Noise  levels  were  measured  for  several  actual  in-service 
helicopter  operations  into  and  out  of  the  public  use  helipads  at 
Meigs  Field  Airport  on  two  different  day.  On  the  first  day,  the 
three  monitoring  stations  that  were  used  to  measure  the 
standardized  helicopter  test  maneuvers  at  the  airport  were  left 
in  place  after  the  tests  to  measure  noise  levels  from  in-service 
helicopter  operations  at  the  public  use  helipads.  The 
in-service  helicopter  operations  measured  on  this  day  included 
takeoff,  landing,  hover  and  idle  maneuvers.  On  the  second  day, 
two  monitoring  stations  were  located  outside  the  airport  near 
commonly  used  approach  and  d*  marture  flight  paths  to  measure 
noise  levels  for  helicopters  in  level  flight  as  they  approached 
ana  departed  from  the  public  use  helipads.  The  noise  monitoring 
locations  used  on  both  days  are  shown  in  Figure  7.22.  Locations 
1-3  were  within  the  airport.  Location  4  was  in  a  large  asphalt 
parking  lot  at  Soldier  Field  Stadium  along  the  western  approach 
r^ignt  patns  to  the  airport.  Location  5  was  in  a  grassy  area 
one-quarter  mile  to  the  north  of  the  airport  runway. 

Tao^e  7.13  snows  the  noise  level  data  obtained  from  these 
monitoring  locations.  No  in-service  helicopter  operations 
giving  rise  to  noise  raeasureable  at  location  5  occurred  during 
tne  time  this  location  was  operations.  Lmax  values  measured  at 
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Noise  Monitoring  Locations: 

Igs  Field 
I gs  Field 
Igs  Field 
,4.  Parking  Lot  of  Soldier  Field 
,5.  Park  at  North  End  of  Meigs  Field 


TABLE  7.13  WISE  DATA  FOR  IN-8EHVICE  HS.ICOPTER  OPERATIONS  AT  PUBLIC  USE  HELIPORT  KISS  FIELD 
AIRPORT 


1 

1 

Evant  Daacrlptlon  | 

Location* 

1  Eatlaatad  t 

1  Altitude  I 
I  (In  faat)  1 

Haaauraaant 

Duration 

(aaconda) 

1 

1 

1  Laq 

SEL 

1 

1 

Laax  | 

• 

Sail  206B  approach. 

1 

40 

25 

84.2 

98.2 

80.9 

-y.\ 

Sana  aa  above. 

2 

SO 

25 

80.7 

84.7 

88.3 

Saaa  aa  abova. 

3 

50 

[11 

[11 

[11 

88 

• 

Hughaa  5000  approach. 

1 

40 

38 

83.7 

98.4 

88.5 

Saaa  aa  abova. 

2 

50 

36 

81.2 

98.7 

87.7 

3 

50 

m 

[11 

[11 

88 

• 

Hughaa  50(H)  Idla(north) 
50 '  aa  ay . 

1 

HA 

16 

78.2 

90.2 

78.3 

aaay. 

2 

HA 

33 

87.9 

83.1 

70.1 

• 

Hughaa  5000  Idla(north) 
50'  aaay. 

1 

NA 

13 

78.5 

88.7 

78.5 

Saaa  aa  abova  200' 

aaay. 

2 

HA 

IS 

88.7 

81.4 

71.2 

Hughaa  5000  and  Ball 
2068  at  ground  Idla 
a  1  thin  25'  of  aach 
other  and  50'  aaay 
from  alcrophona. 

1 

NA 

18 

79.8 

91.6 

80.1 

Saaa  aa  abova  200' 

2 

NA 

12 

77.5 

88.3 

78.5 

Saaa  tao  hallcoptara 
aa  abova  at  flight 
Idla  50'  aaay  froa 
mcrophona. 

1 

NA 

14 

83.7 

35. 1 

85.7 

• 

Hughaa  5000  flyovar. 

1 

500 

23 

88.8 

80.4 

69.6 

Saaa  aa  abova. 

2 

500 

27 

68.5 

BO. 8 

68.9 

.  • 

Ball  2068  approach 
to  al  rport. 

4 

500 

32 

88.7 

81.7 

68.8 

AU  ooi  m  data  mart  racordad  alth  A-  f  raquancy  aelghtlng  and  alca  raaponaa  tlaa  avar aging. 
*  Location  nuabar*  rafar  to  location  nuabara  on  Flgura  7.22. 

[1]  Hoi  aa  Lavali  aaaaurad  alth  tha  CNA  ahlch  la  not  capable 

of  racordlng  aaaauraaant  duration.  Laq.  and  SB.  Tor  alngla  avanta. 
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the  other  four  stations  ranged  from  69.6  dB(A)  for  a  Hughes  500D 
helicopter  flying  at  approximately  500  feet  altitude  to  99.3 
dB(A)  for  a  Hughes  500  helicopter  idling  50  feet  away.  Noise 
levels  measured  for  three  overflights  at  500  feet  altitude 
registered  Lmax  values  of  69  dB(A),  70  dB  (A) ,  and  70  dB(A). 

7.4  OTHER  ACTUAL  IN-SERVICE  HELICOPTER  OPERATIONS 

In  addition  to  the  noise  level  data  obtained  during  in-service 
helicopter  operations  at  the  public  use  helipads,  noise  level 
data  were  also  obtained  from  actual  in-service  helicopter 
operations  at  four  other  helipads.  Figure  7.23  shows  the 
locations  of  these  four  helipads.  Three  of  these  were  the 
helipads  at  Executive  Helicopter,  WGN  Television,  and  the 
University  of  Chicago  Hospital  test  sites.  At  these  three 
sites,  monitoring  equipment  was  left  in  place  to  obtain 
in-service  helicopter  noise  data  after  the  test  maneuvers  were 
completed.  The  fourth  helipad  was  at  the  Continental  Bank  on 
Canal  Street.  The  noise  monitoring  station  at  this  helipad  was 
set  up  on  a  concrete  sidewalk  at  the  intersection  of  two 
downtown  streets.  There  was  light  to  moderate  automobile  and 
truck  traffic  on  both  streets.  Land  use  in  the  immediate  area 
of  this  location  is  primarily  light  manufacturing.  A  large 
railroad  yard  lies  immediately  to  the  east  of  the  helipad.  A 
five-minute  background  ambient  noise  sample,  during  which  there 
were  no  helicopter  operations  showed  a  Leq  level  of  6  8.3  dB(A) 
with  Lmax  of  7  8.6  dB(A). 

Table  7.14  shows  the  noise  data  obtained  from  all  of  the  noise 
monitoring  locations.  Lmax  values  recorded  ranged  between  55 
dB(A)  for  an  Aerospatiale  Twinstar  engine  cool-down  5  88  feet 
away  to  90.1  dB  (A)  for  a  Bell  206B  flyover  at  40  feet  altitude 
and  a  lateral  ground  distance  of  30  feet. 


Actual  in-Sarvlca  Honltorlng  Locations: 

1.  Executive  Hal l copters,  Inc. 

( 3300  a.  6Jrd  St.  (Mlaaay  Airport)) 

2.  DGN-Talav Islon 

(2501  Hast  Braaley  Place) 

J.  University  of  Chicago  Hospital 
(5801  S.  El  I  Is  Ava. ) 

4.  Continental  Illinois  National  Sank 
(800  S.  Canal  St.) 
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TABLE  7.14  NOISE  DATA  FOR  ACTUAL  IN-SERVICE  HELICOPTER  OPERATIONS 


1 

1 

Evant  Description  | 

Location* 

I  Est lasted  | 

1  Altitude  { 

|  (In  feat)  1 

Measuraasnt 

Duration 

(seconds) 

1 

1 

1  Laq 

SB. 

Ball  206B  approach 
from  aaat  20'  aaat 
&  parallel  to  array. 

1 

(Station  1) 

40 

25 

80.7 

94.2 

Ball  206 B  takeoff  to 

aaat  20'  south  and 
parallel  to  array. 

1 

(Station  1) 

30 

13 

82.5 

83.8 

Saaia  aa  above. 

1 

( Station  2} 

40 

14 

83.6 

95.1 

1 

(Station  3) 

30 

[1] 

[1] 

[11 

Ball  206B  Flyby 

500'  aa  ay. 

1 

(Station  1] 

500 

12 

88.1 

78.9 

Saaa  as  above. 

1 

(Station  2} 

500 

14 

85.2 

76.7 

Saaa  aa  above. 

1 

(Station  3) 

500 

ID 

[1] 

[11 

Ball  206B  approach 
from  aaat. 

1 

(Station  1] 

40 

14 

83.8 

95.1 

Saaa  aa  above. 

1 

( Station  2) 

40 

20 

67.3 

80.3 

Saaa  aa  above. 

1 

( Station  3] 

40 

(1} 

[1] 

[11 

Enstroa  F28  sanaup 

450 '  easy. 

1 

( Station  3) 

NA 

[1] 

[1] 

[11 

Enstroa  F2B  hovering 
480’  aeey. 

1 

( Station  3) 

30 

[1] 

(11 

[11 

Saaa  as  above. 

1 

(  Station  3) 

30 

[1] 

(11 

HI 

All  noise  data  recorded  alth  A-frsquency  selghtlng  and  ales  raaponaa  tlaa  averaging 
*  Saa  Flgura  7,23  for  station  location*. 

[1]  Hoi  aa  Isaacs  aaaaurad  alth  uia  CMA  shlcn  is  not  capable 
of  racordlng  aaasuraaan t  duration,  Laq,  and  3EL  for  single-event. 

( continued  on  nost  page) 


TABLE  7.14  (continued) 


1 

1 

Evant  Daacrlptlon  | 

1 

1 

Location*  I 

Eat 1 aatad 

Altltuda 
(In  featl  I 

|  HaaauraBant  | 

I  Duration  1 

I  (second a)  | 

Laq 

SB. 

Laax 

Ball  2088  approach. 

1 

(Station  3) 

ISO 

[11 

(11 

[11 

83 

Ball  20BB  Idle 
(East)  460'  May. 

1 

(Station  3) 

NA 

(11 

(11 

[11 

81 

Enatroa  FEB  flyby 

1000'  May. 

2 

(Station  1] 

500 

B 

53.4 

82.4 

55.8 

Saa a  aa  above 
but  800'  May. 

2 

(Station  1) 

500 

15 

57.0 

BB.8 

82.3 

Saaa  aa  above 

1000'  May. 

2 

(Station  2] 

500 

20 

56.2 

B8.1 

55.8 

Enatroa  F2B  approach 
froa  south  over 

atatl  on. 

2 

(Station  3] 

50 

(11 

(11 

[11 

88 

Enatroa  F28  takeoff 
to  north  460'  May. 

2 

(Station  3) 

50 

(11 

(11 

[11 

78 

Enatroa  F28  flyby 

500'  May. 

2 

(Staton  3] 

500 

(11 

(13 

[11 

70 

Hadlua  helicopter 
flyover  1000'  May. 

3 

(Station  3] 

500 

(11 

(11 

Ml 

83 

Aaroepatlale  Tain  star 
approach  dl ractly 
ovar  atatlon. 

3 

(Station  3) 

50 

(11 

[11 

[11 

88 

Aaroepatlala  TWInetar 
100*  Idle(North] 

108'  May. 

3 

(Station  2) 

NA 

18 

74.3 

88.8 

77.8 

5B8'  May. 

3 

(Station  3] 

NA 

(11 

[11 

[11 

89 

Aaroapatlale  Talnatar 
caoldoan  588'  May. 

3 

(Station  31 

NA 

(11 

[11 

[11 

55 

Ball  208 B  100R 
Idle(Eaat) . 

4 

NA 

30 

74.3 

88.0 

78.0 

Bail  208 B  takeoff 
(East) . 

4 

NA 

18 

ao.o 

32. 7 

83.3 

All  nol  m  data  racordad  with  A-fraq nancy  weighting  and  aloa  raaponaa  tine  avaraglng. 
*  Saa  Figure  7.23  for  atatlon  location  a. 

[1]  Noise  lavala  aaaaurad  with  CN A  which  la  not  capable 
of  recording  aaaauraaent  duration,  Laq,  and  SB.  for  al ngle-avent. 


CHAPTER  8 


RESULTS  OF  THE  HELICOPTER  NOISE  SURVEY 

IN 

NEW  ORLEANS,  LOUISIANA 


This  chapter  presents  the  results  of  the  helicopter  noise  survey 
performed  in  New  Orleans,  Louisiana.  The  chapter  is  divided 
into  three  sections:  Section  8.1  presents  a  general  overview  of 
helicopter  operations  in  the  New  Orleans  area;  Section  8.2 
presents  noise  measurement  data  obtained  from  standardized 
helicopter  maneuvers  and  land  use  characteristics  at  three 
helipad  test  sites;  and  Section  8.3  presents  noise  measurement 
data  obtained  from  monitoring  actual  in-service  helicopter 
operations  in  the  vicinity  of  three  helipads  in  New  Orleans. 

8.1  OVERVIEW  OF  HELICOPTER  OPERATIONS  IN  NEW  ORLEANS 

The  Louisiana  coastline  has  one  of  the  highest  concentrations  of 
helicopter  operations  in  the  country.  Many  of  the  operations 
originate  in  the  New  Orleans  metropolitan  area  and  involve 
several  helicopter  companies  that  are  based  there.  The  majority 
of  the  helicopter  operations  in  New  Orleans  involve  service  to 
the  oil  rigs  located  off  the  coast  of  Louisiana  in  the  Gulf  of 
Mexico:  helicopters  are  leased  by  oil  companies  to  ferry 
drilling  crews  and  equipment  back  and  forth  from  the  oil  rigs. 
Other  helicopter  operations  include  FAR  135  charter  services, 
executive  personnel  transport,  and  aerial  photography  services. 

Complaints  of  noise  from  helicopter  operations  in  the  New 
Orleans  area  are  not  frequent.  According  to  the  FAA  Baton  Rouge 
Field  Office,  most  of  the  hel  icopter- rel  ated  noise  complaints 
received,  estimated  at  between  three  and  four  a  month,  came  from 
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a  small  residential  neighborhood  located  south  of  the  Lakefront 
Airport  which  is  located  on  the  Lake  Ponchartrain  shore  in  the 
northern  part  of  the  city. 

Many  of  the  helicopter  operations  at  the  Lakefront  Airport 
involve  flying  over  this  neighborhood  at  an  altitude  of  between 
300  and  500  feet.  (Section  8.3  contains  noise  level  data 
obtained  from  several  flights  over  this  neighborhood. )  In  an 
effort  to  minimize  the  noise  impact  from  helicopter  operations 
on  residential  neighborhoods  near  the  airport,  the  FAA  and  the 
Lakefront  Airport  Manager  have  established  recommended  noise 
abatement  procedures  for  helicopter  pilots.  These  procedures 
require  that: 

All  helicopter  pilots  maintain  an  altitude  of  at  least 
300  feet  before  beginning  their  descent  into  the 
airport; 

Helicopter  pilots  depart  and  approach  the  airport  from 
the  east  and  west  over  Lake  Ponchartrain  whenever 
possibl  e; 

Pilots  fly  over  major  highways  and  waterways 

whenever  possible; 

Pilots  use  operational  procedures  recommended  in  the 
"Fly  Neighborly  Program"  ["Fly  Neighborly  Program", 
Helicopter  Association  International,  February  1982]. 

According  to  operations  data  obtained  from  helicopter  operators 
and  the  FAA,  there  are  currently  9  operational  helipad 
facilities  located  in  the  New  Orleans  area.  Figure  8.1  shows 
their  locations.  Five  of  the  facilities  are  located  at 
Lakefront  Airport.  Four  of  these  are  operated  by  private 
helicopter  companies:  Pumpkin  Helicopter,  Inc.  (Location  1), 
Chevron  Oil  (Location  2),  Sue  West  Airways,  Inc.  (Location  5) 
and  Jet  America  (Location  6).  The  fifth  is  operated  by  the 
Louisiana  National  Guard  (Location  3).  Noise  measurements  for 
the  standardized  helicopter  noise  test  maneuvers  were  obtained 
at  Locations  1  and  2. 


The  Pumpkin  Helicopter  Inc.  operation  is  a  multi-helipad 
facility  (Location  1)  located  adjacent  to  the  south  taxiway  of 
the  airport.  The  helipads  there  are  used  primarily  between  the 
morning  hours  of  7:00  a.  m.  to  9:00  a.  m.  and  the  evening  hours 
of  4:00  p.  m.  to  8:00  p.  m.  for  government- rel ated  charter 
operations  (e.  g.  aerial  photography  for  the  U.  S  Geological 
Survey)  and  private  charter  use.  There  are  normally  between  15 
and  20  operations  per  day  at  this  facility. 

The  Chevron  Oil  helipad  (Location  2)  is  a  maintenance  facility 
for  its  fleet  of  helicopters.  It  is  situated  on  the  east  side 
of  the  south  taxiway.  The  number  of  operations  at  this  facility 
varies  from  between  four  and  ten  per  day,  and  are  generally 
flight  tests  of  helicopters  after  maintenance  has  been 
completed.  In  addition  to  the  helipad  at  their  maintenance 
facility,  Chevron  Oil  also  has  a  helipad  located  at  their 
downtown  office  building.  Operations  at  this  helipad  are 
primarily  for  executive  personnel  transport  and  average  fewer 
than  two  per  day. 

The  National  Guard  helipad  base  and  maintenance  facility 
(Location  3)  is  on  the  east  side  of  the  south  taxiway  adjacent 
to  Chevron  Oil  and  supports  a  fleet  of  military  Bell  206  and 
Bell  214  helicopters.  Helicopter  operations  at  this  facility 
are  mainly  for  pilot  training  and  military  exercises. 

Noise  measurements  were  obtained  for  the  standardized  helicopter 
operations  at  Locations  1  and  2.  There  are  two  other  airport 
helipads  (Location  5  and  6)  where  noise  measurements  were  not 
obtained:  The  Sue  West  Airways  (Location  5)  helipad  is  on  the 
western  perimeter  of  the  Airport.  Operations  at  this  helipad 
are  primarily  for  FAR  135  charter  operations  and  other 
specialized  services.  The  number  of  operations  averages  between 
two  and  six  per  day.  Jet  America,  Inc.  (Location  6)  also 
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perforins  FAR  135  charter  operations  and  specialized  services 
such  as  covering  news  stories  for  a  local  television  station. 
The  number  of  operations  averages  approximately  six  per  day. 

There  are  also  severed,  helipads  located  in  other  parts  of  the 
metropolitan  area.  The  city  of  New  Orleans  operates  a  public 
use  helipad  in  the  parking  lot  of  the  Superdome  (Location  8)  in 
the  central  business  district.  It  is  intended  for  transient 
helicopter  operations  and  use  of  the  helipad  is  not  restricted. 
However,  prior  permission  is  required.  The  frequency  of 
operations  at  the  Superdome  helipad  is  fairly  low,  averaging 
less  than  two  per  day.  Two  helipad  facilities,  operated  by 
Petroleum  Helicopters,  Inc.  and  the  Ochsner  Foundation  Hospital 
are  located  outside  of  the  New  Orleans  City  limits  in  Jefferson 
Parish  and  Shrewsbury.  Petroleum  Helicopters,  Inc.  (Location  4) 
is  a  street  level  multi-helipad  facility  whose  operations 
consist  primarily  of  transporting  drilling  crews  and  equipment 
to  and  from  oil  rigs  in  the  Gulf  of  Mexico.  Most  of  the 
operations  at  this  facility  occur  between  the  morning  hours  of 
7:00  a.  m.  and  9:00  a.  m.  and  the  evening  hours  of  4:00  p.  m.  and 
6:00  p.  m.  The  frequency  of  operations  averages  between  20  and 
25  per  day.  Noise  measurements  were  obtained  for  the 
standardized  helicopter  operations  at  this  location. 

The  Ochsner  Foundation  Hospital  helipad  (Location  9)  is  at 
street  level  in  the  hospital  parking  lot.  It  is  used  for 
emergency  ambulance  service  and  transporting  patients  between 
area  hospitals.  The  frequency  of  operations  at  this  helipad 
varies,  but  generally  averages  around  two  per  day. 

8.2  STANDARDIZED  MANEUVER  TESTS 

Two  helicopter  models  were  used  in  standardized  maneuver  tests 
in  New  Orleans:  a  Bell  206B  and  a  Bell  206L.  Manufacturers’ 
specifications  for  these  helicopters  are  shown  in  Appendix  B. 


The  tests  were  conducted  at  three  helipads.  Two  of  the  helipads 
(Pumpkin  Helicopter,  Inc.  and  Chevron  Oil,)  were  located  at 
Lakefront  Airport.  The  third  helipad  (Petroleum  Helicopter, 

Inc.)  was  located  in  Jefferson  Parish,  four  miles  southwest  of  • 

New  Orleans.  Sections  8.2.1  through  8.2.3  describe  how  the 

noise  monitoring  stations  were  placed  at  each  site,  land  use  in 

the  vicinity  of  each  site,  the  helicopter  test  maneuvers,  and 

the  noise  measurement  data  obtained.  • 


8.2.1  Pumpkin  Hel ico_pj;_ex^_ 

• 

Pumpkin  Helicopter,  Inc.  operates  five  Bell  206Ls  and  one  Bell 
206B  helicopter  from  its  facilities  at  Lakefront  Airport 
(Location  1  in  Figure  4.1).  The  helicopters  use  six  helipads 
located  45  feet  apart  in  a  line  running  north  and  south  on  the 
west  taxiway  of  the  airport.  Figure  8.2  shows  the  land  use  in 
the  vicinity  of  the  airport. 

The  airport  is  located  on  a  peninsula  extending  into  Lake 

Ponchartrain  with  the  lake  bordering  the  airport  to  the  west, 

north  and  east.  A  park  and  open  area  are  located  southwest  of 

the  airport.  A  heavy  industrial  area  located  along  the 

Industrial  Canal  running  into  Lake  Ponchartrain  is  located  south 

of  the  helipad.  To  the  east  of  the  industrial  area  and  south  of  ® 

the  airport  is  a  detached  singl  e- family  residential 

neighborhood.  This  residential  neighborhood  is  where  most  of 

the  hel  icopter- related  noise  complaints  originate. 

Three  noise  monitoring  stations  were  set  up  in  a  line  extending 

north  from  the  helipad  at  distances  of  210  feet,  37  4  feet,  and 

531  feet  from  the  northernmost  helipad  (Helipad  #1).  Figure  8.3 

snows  the  locations  of  the  noise  monitoring  stations  in  relation  • 

to  the  helipads,  as  well  as  the  flight  paths  used  by  the  .  \ 

Helicopters  on  takeoffs.  (Approach  maneuvers  were  not  performed 
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of  Lakefront  Airport 


TABLE  8.4  NOISE  DATA  EON  STANDARDISED  HEL ICOPTER  MANEUVERS  AT  CHEVRON  OIL,  INC 


i 


3.  Hover,  east; 

4.  100%  flat  pitch,  idle,  South; 

5.  Hover,  south; 

6.  Hover,  west; 

7.  100%  flat  pitch,  idle,  West; 

8.  62%  flat  pitch,  idle,  West. 


Table  8.4  shows  the  noise  levels  recorded  during  the  helicopter 
test  maneuvers  at  the  three  measurement  stations.  Takeoff  and 
landing  maneuvers  were  not  performed  because  the  pilot  was  not 
permitted  to  takeoff  or  land  at  the  taxiway  helipad.  The 
takeoff  idle  maneuvers  performed  facing  north  and  south  (with 
the  helicopter  perpendicular  to  the  noise  measurement  array) 
produced  almost  identical  Lmax  and  Leq  levels.  The  100%  flat 
pitch,  idle  facing  west,  however,  produced  Lmax  values  from  2 
dB  ( A )  to  5  dB  (A )  lower  than  for  the  100%  flat  pitch,  idle 
maneuvers  facing  north  and  south.  The  Lmax  values  recorded  from 
the  hover  maneuvers  performed  facing  north  and  south  were  also 
very  similar,  with  less  than  a  2  dB  (A)  difference  between  them. 
The  Lmax  levels  for  the  hover  facing  east  were  7  dB  ( A )  higher 
than  for  the  hover  facing  west.  The  SPL  charts  for  Stations  1, 
2  and  3  are  shown  in  Figure  8.8,  8.9,  and  8.10,  respectively. 


Table  8.5  shows  ambient  noise  data 
four  one- hour  sample  periods.  Two 
helicopter  test  maneuvers  and  one 
tne  standardized  helicopter  tests, 
witnout  helicopter  tests,  were  two 
the  same  location  as  in  the  prev 
helicopter  test  maneuvers  lasted 


obtained  at  Station  3  during 
sample  periods,  one  with  the 
without,  were  on  the  day  of 
Two  other  sample  periods, 
days  later  with  Station  3  at 
ious  sample  periods.  The 
approximately  11  minutes. 


Station  3 
one  of  the 
f ixea-wing 


was  located  on  the  airport  taxiway  within  200  feet  of 
airport  runways.  Consequently,  there  were  severeil  GA 
aircraft  operations  occurring  nearby  during  all  of 
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Schematic  for  Chevron  Oil  Test  Site 


a. 2. 2 


.luc*. 


The  Chevron  Oil,  Inc.  helicopter  maintenance  facility  is 
located  near  the  south  taxiway  of  Lakefront  Airport  (Location  2 
in  Figure  8.1).  Land  use  characteristics  in  the  vicinity  of  the 
airport  are  shown  in  Figure  8.2  and  were  described  in  Section 
8.2.1.  A  residential  neighborhood  is  located  directly  south  of 
the  Chevron  Oil  maintenance  facility. 

Normal  procedure  at  Chevron  Oil  is  for  departing  helicopters  to 
use  a  helipad  on  the  taxiway  for  engine  warm-ups  and  then  to 
hover-taxi  to  a  grassy  area  across  the  runway  before  getting 
clearance  from  the  airport  control  tower  to  takeoff.  The 
standardized  maneuver  tests  were  performed  at  the  south  taxiway 
hel  ipad. 

Three  noise  monitoring  stations  were  set  up  in  a  straight  line 
150  feet,  300  feet,  and  450  feet  west  from  the  helipad, 
respectively.  Figure  8.7  shows  a  site  schematic  of  the  noise 
monitoring  locations  and  surrounding  area.  The  three  noise 
monitoring  stations  were  located  on  the  concrete  taxiway 
approximately  7  5  feet  north  of  the  Chevron  Oil  hangar.  Some  GA 
aircraft  were  parked  between  the  hangar  and  Stations  2  and  3. 
Background  ambient  noise  levels  were  in  the  low  7  0  dB(A)  range 
witn  intrusive  noise  sources  coming  primarily  from  GA  aircraft 
activity  and  in-service  helicopter  operations  at  the  Louisiana 
National  Guard  helicopter  base  adjacent  to  the  Chevron  Oil 
f acil lty . 

The  helicopter  pilot  at  Chevron  Oil,  using  a  Bell  206B  Jetranger 
III,  performed  the  following  maneuvers  in  the  order  listed: 


1.  100%  flat  pitch,  idle,  North; 

2.  Hover,  north; 


TABLE  8.3  SB.  EOT  ED  C0t*>ARISI0N  OF  HAXIHJM  SCUM)  LEVELS  AS  RECORDED  AT  STATION  3 
PUWKIN  HELICOPTERS,  INC. 


Location:  Pmpkln  Hallcoptara,  Inc. 
Oata:  August  6,  1984 
Tlaa:  7:46  a.a. -10:46  a. a. 


Taaparatura:  81  F 
Oaa  Point:  73 

Wind  Spaad:  3-8  knots  f  rcn  NE 


Jat  Aircraft  Activity: 


Ml seal laneous: 


Taka  off  200'  nay. 

Landing  200*  aaay. 

Landing  300'  aaay. 

Flyover  at  1000'  altitude. 
Flyover  at  1000'  altitude. 

GA  Aircraft  Activity: 

Taxi  300'  aaay. 

Taxi  300'  aaay. 

Takeoff  300'  aaay. 

Takeoff  1000'  aaay. 

Takaoff  300'  aaay. 

Takeoff  300'  nay. 

Takeoff  500'  aaay. 

Landing  200'  nay. 

Landl  ng  500'  nay. 

Werw-up  30'  nay. 

Wara-up  500'  nay. 

Wara-up  100'  nay. 

Flyover  500'  overhead. 
Flyover  300'  overhead. 


Lnn  oraaar  500'  nay. 

Bird  chirping  100'  nay. 
Bird  chirping  50'  nay. 
Haaaarlng  1500'  nay. 

Ouap  truck  930'  nay. 

Cars  paaalng  1000'  nay. 

Hallcoptar  Test  Manauvara: 

Helicopter  2:  Ball  208L 
62*  Idle! West] 

100*  Idle( West] 

Takaoff(  Mast] 

Hallcoptar  3:  Ball  20BL 
B2X  Idla( Waat] 

100*  Idle(West) 

Takaoff!  North] 

Helicopter  4:  Ball  208 L 
62*  Idle(Waat) 

Takaoff!  North) 


In-aervice  Helicopter  Manauvara: 

Bell  206 B  approach  froa  north 
350'  nay. 

Madlua  hallcoptar  landing  2000'  nay. 
Bell  2088  hovar(Waat)  348'  nay. 

Ball  206 B  63  ground  idle  500'  nay. 
Sell  2088  62*  ground  Idle  500'  nay. 
Bell  206 L  ground  Idla  666'  nay. 

Ball  2088  takaoff  50'  east  of 
station  at  50'  altitude. 

Beil  2068  takaoff  50'  seat  of 
station  at  50'  altitude. 


All  not  ee  data  eara  recorded  alth  A-  frequency  weighting  and  sloe  response  tlaa  averaging. 
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TAflLfc  8,2  AWIINT  NOISE  LEVELS  AT  PUMPKIN  H&.ICOPTEHS,  INC. 
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Table  8.2  shows  ambient  noise  data  recorded  at  Station  3  for 
three  consecutive  one-hour  sample  periods.  The  first  ambient 
noise  sample  period  includes  the  helicopter  test  maneuvers  while 
the  other  two  do  not.  The  helicopter  test  maneuvers  lasted  for 
approximately  29  minutes.  The  data  indicate  Leq  levels  15  dB (A) 
to  24  dB  (A)  higher  in  the  sample  period  that  included  the 
helicopter  tests  than  in  the  two  sample  periods  that  do  not 
include  the  tests.  The  sample  period  with  the  helicopter  tests, 
however,  also  includes  a  general  aviation  jet  takeoff  200  feet 
away  that  registered  112  dB (A) .  This  contributed  to  a  noise 
level  exceeding  111  dB(A)for  one- tenth  of  a  percent  of  the 
sample  period.  All  three  of  the  sample  periods  included  some  GA 
jet  and  propeller  aircraft  operations.  Due  to  the  varying 
number  of  GA  aircraft  operations  during  the  sample  periods  it  is 
not  possible  to  accurately  determine  the  contribution  of  noise 
from  the  helicopter  operations  to  the  ambient  noise  levels. 


Table  8.3  shows  Lmax  values  recorded  at  Station  3  during  the 
ambient  noise  sample  periods  for  selected  intrusive  noise 
incidents  (primarily  GA  aircraft  operations),  and  the  Lmax 
values  recorded  during  the  helicopter  test  maneuvers.  Lmax 
values  recorded  during  GA  jet  aircraft  operations  ranged  from  62 
dB ( A )  for  a  jet  flyover  at  approximately  1000  feet  altitude  to 
112  dB ( A)  from  a  GA  jet  takeoff  approximately  200  feet  away. 
Lmax  values  recorded  from  GA  propeller  aircraft  operations 
ranged  from  65  dB ( A )  for  a  flyover  at  approximately  500  feet 
altitude  to  87  dB  ( A )  for  a  takeoff  approximately  500  feet  away. 
By  comparison,  Lmax  values  for  the  helicopter  test  maneuvers 
ranged  from  62  dB(A)  for  a  Bell  206L  during  ground  idle  621  feet 
away  to  90  dB ( A )  for  a  Bell  206L  takeoff  at  approximately  7  0 
feet  altitude  overhead. 
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Helicopter  #3: 


1.  62  %  flat  pitch,  idle,  West; 

2.  100%  flat  pitch,  idle,  West; 

3.  Takeoff,  to  West. 

Helicopter  #4; 

1.  62%  flat  pitch,  idle,  West; 

2.  Takeoff,  to  north. 

Table  8.1  shows  the  noise  levels  recorded  from  the  helicopter 
test  maneuvers  at  the  three  measurement  stations.  Aircraft 
operations  on  the  nearby  runway  prevented  the  helicopter  from 
performing  takeoffs  directly  over  the  noise  measurement  array. 
(For  this  reason,  the  takeoff  data  in  this  series  of  tests  are 
not  directly  comparable  to  other  takeoff  data.)  Helicopters  #1, 
#3,  and  #4  took  off  to  the  north,  50  feet  west  of  the  noise 
measurement  array,  and  turned  west  near  Station  3.  This  explains 
the  similar  Lmax  levels  recorded  at  the  three  stations. 
Helicopter  #2  took  off  to  the  north,  50  feet  west  of  the  noise 
measurement  array,  and  turned  west  between  Stations  1  and  2. 
This  resulted  in  a  Lmax  level  recorded  at  Station  2  of  7.2  dB(A) 
lower  than  Station  1.  The  Lmax  levels  of  Helicopters  #2  and  *3 
at  the  three  measurement  stations  were  4  dB(A)  to  5  dB ( A )  lower 
during  62%  flat  pitch  idle  than  during  100%  flat  pitch  idle. 
(Comparison  noise  data  from  ground  and  takeoff  idle  for 
Helicopters  #1  and  #4  are  not  available.)  The  charts  of  SPL 
measured  at  Stations  1,  2,  and  3  during  the  tests  are  shown  in 
Figures  8.4,  8.5,  and  8.6,  respectively.  Charts  for  Helicopters 
#1  and  #2  are  not  available  for  Station  1  due  to  a  malfunction 
of  the  graphic  level  recorder. 
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due  to  the  limited  time  of  the  helicopter  operator.)  All  of  the 
noise  monitoring  stations  were  located  on  the  concrete  taxiway 
adjacent  to  a  grassy  area.  The  end  of  one  of  the  airport 
runways  was  located  approximately  300  feet  to  the  east  of 
Station  3. 

Because  the  helipads  are  located  on  the  taxiway  and  within  300 
feet  of  the  airport  runway,  aircraft  taxiing  and  landing 
operations  were  present  during  some  of  the  noise  sample  periods. 
Aircraft  operations  were  the  principal  source  of  background 
ambient  noise.  A  railroad  track  running  east  and  west,  located 
approximately  900  feet  south  of  Station  1,  had  occasional  train 
traf f ic. 

Noise  level  data  were  recorded  for  several  idle  and  takeoff 
maneuvers  of  four  Bell  206L  helicopters.  The  maneuvers 
performed  by  each  of  these  helicopters  are  shown  below  in  the 
order  that  they  occurred.  The  helicopters  are  labeled  #1 
througn  #4. 

Helicopter  #1: 

1.  100%  flat  pitch,  idle.  West; 

2.  Takeoff,  to  West. 

Helicopter  #2; 

1.  62%  flat  pitch,  idle,  West; 

2.  100%  flat  pitch,  idle,  West; 

3.  Takeoff,  to  West. 


3- 


Figure  8.3  SI 


Figure  8.9  Sound  Pressure  Levels  for  Chevron  Oil  Test  -  Station 


ressure  Levels  for  Chevron  Oil  Test  -  Station 
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the  sample  periods.  In  addition  to  these  fixed-wing  aircraft 
operations,  there  were  also  several  civilian  and  military 
helicopter  operations  near  the  station.  The  differing  numbers 
of  aircraft  and  helicopter  operations  occurring  in  the  four 
sample  periods  makes  it  difficult  to  estimate  the  exact 
contribution  of  the  helicopter  test  maneuvers  to  the  normal 
ambient  noise  levels  at  this  location. 

Ambient  Leq  levels  from  the  three  sample  periods  without 
helicopter  test  maneuvers  ranged  from  7  0  dB (A)  to  7  4  dB (A) .  By 
comparison,  the  ambient  Leq  level  recorded  during  the  sample 
period  with  the  helicopter  test  maneuvers  was  only  6  8  dB ( A) .  It 
should  be  noted,  however,  that  there  were  no  helicopter  takeoff 
or  landing  maneuvers  performed  during  this  test. 

While  it  is  difficult  to  determine  the  amount  of  the 
contribution  of  the  helicopter  test  maneuvers  to  the  background 
ambient  noise  levels,  it  is  evident  from  the  data  that  the  noise 
levels  from  the  helicopter  tests  are  well  within  the  levels  of 
ambient  noise  without  the  helicopter  maneuvers.  This  could  have 
been  expected  because  of  the  close  proximity  of  the  helipad  to 
the  airport  runway  and  the  National  Guard  helicopter  facility 
which  has  several  operations  a  day. 

Table  8.6  presents  selected  Lmax  values  recorded  at  Station  3 
for  noise  not  attributable  to  the  helicopter  test  maneuvers 
(primarily  from  GA  aircraft  and  in-service  helicopter 
operations)  recorded  during  the  ambient  noise  sample  periods, 
and  the  Lmax  values  recorded  during  the  helicopter  test 
maneuvers.  Lmax  values  measured  during  GA  aircraft  operations 
at  the  airport  ranged  from  60  dB(A)  from  a  GA  aircraft  taxiing 
approximately  400  feet  away  to  two  92  dB  ( A )  readings  for  a  GA 
aircraft  taxing  approximately  50  feet  away  and  a  GA  takeoff 
approximately  300  feet  away.  Lmax  levels  during  regular 


TABLE  8.8  S&ECTEO  COMPARISON  OF  MAXI  HIM  SOUND  LEVELS  AS  RECORDED  AT  STATION  3 
CHEVRON  OIL.  INC. 


Locations  Chav ron  Oil.  Inc.  TMperetures  88  F,  Aug.  8;  83  F,  Aug.  8 

Data:  Aug.  8,  1984;  Aug.  8.  1984  Oaa  Point:  80.  Aug.  6;  41,  Aug.  8 

Tinas  11:55  a.n. -12:55  p.a.,  Aug.  8.  1884  Wind  Spaad:  3-6  knota  fron  N  (both  daya) 

9:28  a.a. -12:48  p.n. ,  Aug.  8,  1984 

Event 


Traffic:  L«ex 

Truck  braking  150'  may.  79 

Truck  braking  200'  may.  89 

Truck  angina  start  300'  may.  80 

Truck  paaalng  80'  aaay.  81 

Truck  taxiing  400'  May.  80 

A1  rcraf  t: 

GA  a  ana-up  50'  May.  84 

SA  taxi  SO'  May.  80 

GA  taxi  85'  May.  85 

GA  taxi  400'  May.  80 

GA  taxi  50'  May.  92 

GA  taxi  50'  May.  75 

GA  taxi  50'  May.  74 

SA  takaoff  3000'  May.  65 

GA  takaoff  3000'  May.  86 

GA  takaoff  3000'  May.  85 

GA  takaoff  2500'  May.  85 

GA  takaoff  2000'  May.  73 

GA  takaoff  300'  May.  92 

GA  Lending  2300'  May.  83 

Jat  takaoff  3000'  May.  78 

Jet  takaoff  3000*  May.  78 

Jat  takaoff  3000'  May.  84 

Jat  taxi  2000'  May.  85 

Jat  approach  3000*  May.  76 

Helicopter  Hovers: 

Madlun  size  helicopter  hover  85 

800'  May. 

Madlini  size  helicopter  hover  75 

400'  May. 

Sms  aa  above  500'  May.  74 

Madlun  size  hallcptar  hover  84 

450'  May  at  20'  altitude. 


Hal  1  copter  Takaoff a:  Lnax: 

Military  Ball  214  200*  May.  77 

S78  300'  May.  86 

Snail  size  helicopter.  73 

Snail  size  helicopter  50'  May  87 

at  50'  altitude. 

Midi un  size  helicopter  600'  May.  80 
S78  500'  May  at  10'  altitude.  90 

Madlun  alza  helicopter  50'  May  83 

at  20'  altitude. 

Htlltary  Ball  214  600'  May.  79 

Helicopter  Approaches: 

Madlun  size  helicopter  landing  68 

1500'  May. 

Madlun  alza  helicopter  landing  82 

500*  May. 

9aall  alza  helicopter  landing  77 

600*  May. 

Military  Ball  214  200'  May  87 

at  15'  altitude. 


Helicopter  Flyovera: 


Ball  208  B  60'  May  at  20'  altitude.  93 

Ball  206  B  50'  May  at  30'  altitude.  88 

9aall  helicopter  50'  overhead.  89 

Madlun  helicopter  50'  May  at  88 

50'  altitude. 

Ball  206  8  5  0*  May  at  30'  altitude.  90 
S78  30'  May  at  10'  altitude.  97 


All  nol  m  data  ears  recorded  with  A- frequency  aalghtlng  and  alan  response  tine  averaging. 


(Table  continued  on  next  page) 


Table  8. S  [continued) 


Helicopter  Idles! 

Leax 

• 

Military  Bell  600'  May. 

70 

•  .  / 

Medlua  size  helicopter  Idle 

63 

(West)  600'  May. 

Madlue  size  helicopter  Idle 

62 

[North]  800'  May. 

• 

Military  Bell  214  Idla(North) 

6S 

600'  May. 

S76  400'  May. 

71 

Seal!  helicopter  600'  May. 

66 

Medlua  size  helicopter 

63 

400'  May. 

S/B  10GK  Takaoff( Idle] 

71 

• 

400'  May. 

Ball  214  82X  Ground  Idla(North) 

72 

900'  May. 

Saee  helicopter  at  10QK  Flight 

76 

Idle(North)  900'  May. 

Helicopter  Tast  Maneuvers! 

• 

100K  Takeoff  Iole[  North) 

72 

Hovar(North) 

78 

Hovar(East) 

81 

«.  ' 

100K  Takeoff  Idla(  South  1 

73 

• 

Hover(  South) 

76 

Hov art  Nest) 

74 

lOtS  Takeoff  Idla(West) 

70 

62X  Idla(Meat) 

63 

...'•V 

All  noise  data  were  recorded  elth  A- frequency  weighting  and  slow  response  ties  averaging, 


in-service  civilian  and  military  helicopter  operations  ranged 
from  62  dB ( A)  during  a  helicopter  landing  approximately  1500 
feet  away  to  97  dB  (A)  during  a  S7  6  helicopter  landing  when  at  an 
altitude  of  10  feet  and  a  lateral  ground  distance  of 
approximately  3  0  feet  from  the  microphone. 

The  Lmax  values  recorded  during  the  standardized  helicopter  test 
maneuvers  ranged  from  63  dB(A)  from  the  engine  cooldown  to  81 
dB  (A)  form  a  hover  facing  east.  The  Lmax  values  recorded  for 
the  helicopter  test  maneuvers  are  well  within  the  range  of  Lmax 
values  recorded  at  the  airport  during  regular  GA  and  helicopter 
operations. 


8.2.3  , . Inc* 

The  Petroleum  Helicopters,  Inc.  (PHI)  helipad  facility, 
(location  4  in  Figure  8.1)  consists  of  twelve  helipads.  It  is 
located  in  Jefferson  Parish,  a  community  situated  approximately 
five  miles  to  the  southwest  of  the  New  Orleans  city  limits. 
Land  use  in  the  vicinity  of  Petroleum  Helicopters,  Inc.  is 
shown  in  Figure  8.11.  The  Mississippi  River  is  located 
approximately  one- fourth  mile  to  the  southeast  of  the  helipads 
beyond  a  narrow  strip  of  undeveloped  land.  To  the  northwest  of 
the  helipads  a  two-lane  street,  River  Road,  runs  northeast  to 
southeast.  Jefferson  Highway,  a  four-lane  divided  street,  is 
located  two  blocks  further  to  the  north.  Land  use  along 
Jefferson  Highway  consists  of  light  manufacturing  businesses 
with  some  commercial  and  retail  establishments.  Land  use 
between  Jefferson  Highway  and  River  Road  to  the  North,  East,  and 
West  is  primarily  detatched  single  family  residential  housing.  A 
golf  course  is  located  approximately  two  miles  to  the  southwest 
of  the  helipads  between  River  Road  and  Jefferson  Highway. 


Helipad  Location: 

4.  Petroleum  Helicopter , Inc. 

Legend : 


88? 


Single  Family  Residential 
Commercial /Re tail 


Open  Space/Parks 

Waterway 


T 


Land  Use  In  the  Vicinity  of  Petroleum  Helicopters,  Inc. 


Dirt  and  Cram*  Levee 


Figure  8.12  Site  Schematic  for  Petroleum  Helicopters,  Inc.  Test  Site 


Three  noise  monitoring  stations  were  set  up  in  a  straight  line 
140  feet,  290  feet,  and  440  feet  south  from  the  test  helipad, 
respectively.  The  test  helipad  was  located  on  a  grassy  area 
between  two  rows  of  helipads  so  as  to  enable  the  monitoring 
stations  to  be  in  a  straight  line  from  the  test  helipad.  Figure 
8.12  is  a  site  schematic  showing  the  noise  measurement  stations 
and  the  surrounding  area  as  well  as  the  flight  path  used  for  the 
takeoff  maneuver.  The  three  noise  monitoring  stations  were  set 
up  on  a  grass  surface  in  a  vacant  field  to  the  southeast  of  the 
test  helipad.  A  gravel  parking  lot  for  PHI  is  situated 
approximately  200  feet  to  the  east  of  the  cluster  of  helipads. 
River  Road  was  approximately  700  feet  to  the  north  of  Station  1. 
The  Mississippi  River  was  approximately  1000  feet  to  the  south 
of  Station  3. 

Background  ambient  noise  levels  were  relatively  low  in  the 
vicinity  of  the  helipads.  Several  short  duration  ambient  noise 
samples  taken  with  a  B  &  K  integrating  sound  level  meter  before 
the  helicopter  tests  began  showed  Leq  levels  ranging  between  54 
dB (A)  and  55  dB ( A ) . 

Using  a  Bell  206B  Jetranger  III  helicopter,  the  Petroleum 
Helicopters,  Inc.  pilot  performed  eight  maneuvers,  listed  below 
in  the  order  in  which  they  occurred: 


1. 

Hover 

( South) ; 

2. 

Hover 

(West) ; 

3. 

100% 

Flat  Pitch, 

Idl  e 

4. 

Hover 

( Nor  th) ; 

5. 

100% 

Flat  Pitch, 

Idle, 

North ; 

6. 

Hover 

(East)  ; 

7  . 

100% 

Flat  Pitch, 

Idle, 

East; 

8. 

Takeoff,  to  South 

• 
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'aoie  8.7  shows  the  noise  levels  recorded  during  these  maneuvers 
t  the  three  measurement  stations.  On  the  hover  facing  south 
aneuver,  when  the  tail  rotor  of  the  test  helicopter  was 
arthest  away  from  the  measurement  array,  Station  1  recorded  a 
max  value  of  80.3  dB(A},  5.5  dB(A)  less  than  on  the  hover 
acing  east  (85.2  dB(A)),  and  4.9  dB(A)  less  than  on  the  hover 
acing  west  (85.2  dB(A)),  with  the  helicopter  perpendicular  to 
he  noise  measurement  array.  The  takeoff  maneuver  was  executed 
lirectly  over  the  noise  measurement  array  using  a  relatively 
ihallow  ascent  angle.  Charts  of  SPL  for  the  test  maneuvers 

ecorded  at  Stations  1,  2,  and  3  are  shown  in  Figures  8.13, 

1.14,  and  8.15,  respectively. 

?able  8.8  presents  ambient  noise  level  data  obtained  at  Station 
t  for  three  consecutive  one-hour  sample  periods.  The  first 
.ample  period  includes  the  helicopter  test  maneuvers,  the  other 
:wo  do  not.  The  Leq  levels  recorded  for  all  three  samples  vary 
/ ithir.  a  range  of  only  3  dB (A) .  This  is  because  all  three 
imbient  noise  sample  periods  included  several  in-service 

lelicopter  operations  at  the  PHI  helipads  However,  several  short 
duration  noise  samples  were  taken  with  the  B  &  K  meter  at 

Station  3  with  no  helicopter  activity  occurring.  These  samples 
Yielded  Leq  levels  ranging  from  54  dB(A)  to  55  dB  (A) .  This 
jould  indicate  that  the  regular  in-service  helicopter  activity 
occurring  during  the  one-hour  sample  periods  resulted  in  Leq 
Levels  11  dB  ( A)  to  14  dB  (A)  higher  than  the  Leq  levels  in  the 
samples  with  no  helicopter  activity. 

rable  8.9  shows  selected  Lmax  values  recorded  at  Station  3 
luring  the  three  ambient  noise  sample  periods  for  noise  not 
ittributab^e  to  the  helicopter  test  maneuvers,  and  the  Lmax 
values  recorded  during  the  test  maneuvers.  The  data  include 
.max  values  from  non-helicopter  noise  sources  as  well  as  for  the 
lelicopter  tests  and  for  regular  in  service  helicopter  non-test 
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AD-A154  892  HELICOPTER  NOISE  SURVEY  FOR  SELECTED  CITIES  IN  THE 
CONTIGUOUS  UNITED  STATES(U)  MANDEX  INC  VIENNA  VA 
R  MAIN  ET  AL.  20  MAR  85  FAA/EE-85-3 
UNCLASSIFIED  F/G  20/1 


8.14  Sound  Pressure  Levels  for  Petroleum  Helicopters  Inc.  Test 
Station  2 


TABLE  8.9  SELECTED  COMPARISON  OF  MAXIMUM  SCUM)  LEVEL8  AS  RECORDED  AT  STATION  3 
PETROLEUM  HELICOPTERS,  INC. 


Locations  Petrol  eua  Helicopters,  Inc. 

Oatss  Auguat  7,  1984 
Tlaas  8s 49  a. a. -9 1 48  a. a. 

Event  1ms 


Hallcoptar  Takeoffs: 


Ball  2088  neat,  perpendicular 
to  array. 

SB 

Ball  2088  300'  overhead. 

78 

Ball  2088  500'  overhead. 

71 

Ball  2088  500'  overhead. 

73 

Ball  2088  75'  overhead. 

87 

Saaa  as  above. 

88 

Sana  aa  above. 

88 

Saaa  aa  above. 

as 

Saaa  aa  above. 

88 

Ball  2088  east  perpendicular 
to  aeasurmsnt  array. 

71 

Hallcoptar  Approechaes 

Ball  208B  ISO'  overhead. 

84 

Ball  2088  50'  overhead. 

81 

Hallcoptar  Flyavarss 

Ball  2088  at  500'  altitude. 

79 

Ball  2088  at  300'  altitude. 

77 

Ball  2088  at  800-1000'  altitude. 

84 

Sees  aa  above. 

89 

Sees  aa  above. 

89 

Sana  aa  above. 

87 

Saaa  as  above. 

85 

All  noise  data  aara  recorded  a  1th  A- frequency 

Taeperaturei  73  P 

Relative  Himldlty:  87X 

Wind  Speeds  0-3  knots  free  S 


HI  a  cal  lanaoues  Lass 

Conatructlon  hmearlng  1000*  may,  92 

81  ran  1/4  to  1/2  alia  way.  88 

Bargea  1000*  may  on  river.  80 

Truck  500'  may,  80 

Loud  speaker  280'  may.  85 

Construction  haaaerlng  1000*  may.  81 

Tractor  at  art-up  500’  may.  64 

Conatructlon  hmaarlng  1000'  may.  84 

Jet  flyover  4000' -9000'  altitude.  74 

Jot  flyovar  4000 '-5000'  altitude.  78 

Jat  flyover  4000 '-9000'  altitude.  72 

Traetor  250'  may.  81 

No  Intrusive  nolae  aourcaa  58 

Helicopter  Test  Maneuvera 

Hover (South)  *  70 

Mover(Vast)  70 

10S  Idle(Vast)  88 

H«svar(  North)  88 

100K  Idla( North]  71 

Hovar(Eeat)  73 

1008  Idle(East)  88 

Taksoff  90 


aalghtlng  and  alas  rseponaa  tine  averaging. 
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sources.  Most  of  the  intrusive  noise  occurrences  were  from 
in-service  helicopter  operations.  These  operations  produced 
Lmax  values  that  ranged  from  64  dB(A)  for  a  Bell  206 B  helicopter 
flyover  at  between  800  and  1000  feet  altitude  to  91  dB(A)  for  a 
Bell  206B  Jetr anger  111  approach  50  feet  directly  overhead.  Most 
of  the  non- helicopter  and  non-aircraft  noise  occurrences 
measured  during  the  sample  periods  produced  Lmax  values  on  the 
order  of  60  dB (A)  to  66  dB (A) ,  generally  lower  noise  levels  than 
for  the  helicopter  maneuvers.  The  highest  Lmax  level  recorded 
for  a  non-hel  icopter  noise  event  was  7  8  dB  (A)  for  a  jet  flyover 
at  between  4000  to  5000  feet  altitude. 


8.3  ACTUAL  IN-SERVICE  HELICOPTER  OPERATIONS 

Noise  levels  from  severed  actual  in-service  helicopter 
operations  were  measured  at  six  locations  in  the  New  Orleans 
area.  Three  of  the  locations  were  at  the  helipads  used  in  the 
standardized  maneuver  tests.  At  these  three  locations, 
monitoring  equipment  was  left  in  place  after  the  test  maneuvers 
were  completed  to  obtain  additional  noise  level  data  from  actual 
in-service  helicopter  operations  in  the  vicinity  of  these 
helipads.  A  fourth  monitoring  location  was  situated  on  a  grass 
surface  adjacent  to  the  south  runway  of  Lakefront  Airport  in 
front  of  the  Louisiana  National  Guard  helicopter  facility.  The 
other  two  monitoring  locations  were  located  approximately 
one-half  mile  to  the  south  of  Lakefront  Airport  in  a 
predominantly  residential  area.  Figure  8.16  shows  the  locations 
of  the  monitoring  sites.  Table  8.10  shows  the  noise  data 
obtained  from  all  of  the  in-service  monitoring  sites. 


Locations  1  and  2  in  Figure  8.16  were  at  the  Pumpkin  Helicopters 
and  Chevron  Oil  test  sites.  Location  3  in  Figure  8.16  was  in 
front  of  the  Louisiana  National  Guard  Helicopter  facility.  All 


Locations  of  Actual  In-Service  Operations  Monitoring  Stations 


TABLE  S.10  NOISE  OATA  FOR  ACTUAL  IN-SERVICE  HB.ICOPTER  OPERATIONS 


I  I  Estimated  |  Meaaurwent  |  I 

I  I  Altitude  |  Duration  I  I 


Event  Oeacrlptlon 

I  Location* 

1  (In  faatj  1 

I  (aaconda) 

1  Laq 

sa 

Lux  | 

Ball  206 L  takeoff 

30*  froe  an  ay. 

1 

(Station  1] 

70 

17 

B7.3 

98.8 

81.4 

Ball  20BL  825  Idle 
(Meat)  346'  May. 

1 

(Station  1) 

NfA 

2B 

71.0 

88.4 

72.2 

Sana  aa  above 

SOS'  way. 

1 

(Station  2) 

Wk 

2B 

68.2 

82.8 

69.3 

Sane  aa  above 

686'  way. 

1 

(Station  3] 

Wk 

[1] 

[11 

til 

87 

Bell  20BB  approach 
30'  way. 

1 

'Station  1) 

40 

24 

84.1 

97.9 

91.3 

Swe  aa  above 

194'  way. 

1 

(Station  2] 

40 

28 

77.9 

81.8 

84.4 

Swe  aa  above 

380'  way. 

1 

(Station  3] 

40 

[1] 

[11 

[11 

83 

Ball  2088  Hover 
(Meat]  28'  way. 

1 

(Station  1) 

28 

12 

7B.5 

88.8 

79.8 

Swe  aa  above 

IBS'  way. 

1 

(Station  2] 

28 

14 

B9.7 

81.1 

74.0 

Swe  aa  above 

348'  way. 

1 

(Station  3) 

28 

[11 

[11 

[11 

89 

Bell  208  L  taka  off 

48'  parallel  to 
array,  turned  eaet 
beteeen  Station 

2  &  3. 

1 

(Station  1] 

40 

IB 

86.4 

98.4 

92.4 

Swe  aa  above. 

1 

(Station  2] 

40 

IB 

84  .9 

96.9 

91.8 

Swa  aa  above. 

1 

40 

[1] 

Ml 

[11 

91 

(Station  3) 

All  nolaa  data  roesrdad  with  A- frequency  weighting  and  elan  reeponae  tine  averaging. 
*  Son  Figure  8.18  for  atatlon  locatlona. 

[1]  Nolaa  lavala  aeaaured  elth  the  CNA  ehlch  la  not  capable 
of  recording  eeaeurwent  duration,  Laq,  and  SB.  for  alngle-event. 

(continued  on  next  pege) 


table  b.id  i conti nu«i| 


I  I  Eatlaatad  t  Maaaurwont  |  | 

I  I  Altitude  l  Duration  1  | 


Event  Ooacrlptlon 

I  Location*  1 

(In  foot) 

]  (aaconda) 

1  Laq 

SEL 

Laax 

Ball  2088  62S  Idle 
200'  way. 

1 

(Station  1] 

WA 

38 

73.2 

88.7 

74.8 

Saae  aa  above 

380*  way. 

1 

(Station  2) 

WA 

36 

68.2 

83.7 

70.1 

Saaa  aa  above 

S00'  way. 

1 

(Station  3] 

WA 

til 

[1] 

[11 

88 

Ball  20BB  takeoff 

50'  way  parallel 
to  array. 

1 

(Station  1] 

40 

IB 

83  .5 

86.2 

88.1 

Saaa  aa  abova. 

1 

(Station  2] 

40 

17 

82 .8 

34.8 

88.5 

Saaa  aa  abova. 

1 

(Station  3] 

40 

[1] 

(11 

HI 

88 

Ball  2088  flyby 

100'  way. 

1 

(Station  1] 

S00 

21 

58.7 

88.8 

58.7 

Saaa  aa  abova. 

1 

(Station  2] 

500 

23 

53.5 

87.2 

58.3 

Medlua  elzo  halo 
landing  2000'  way. 

1 

(Station  3] 

VA 

[1] 

[11 

[11 

S3 

Ball  2088  aara-up 
300'  way. 

2 

(Station  2] 

VA 

18 

87.0 

78. B 

68.8 

Ball  214  Idle 

BOO'  way. 

2 

(Station  3] 

WA 

m 

[11 

[11 

70 

Ball  214  Idle 
[North]  800'  way. 

2 

(Station  3) 

WA 

ci] 

[11 

[11 

SB 

Saall  helicopter 
landing  1000'  way. 

2 

(Station  3] 

WA 

Mi 

[11 

[11 

88 

Medlua  helicopter 
hover  800*  way. 

2 

(Station  3] 

30 

m 

[11 

[13 

SB 

All  nolaa  data  rooordad  alth  A-fraquancy  alighting  and  alas  roaponaa  tine  averaging. 
*  Saa  Figure  8,18  for  atatlon  l  oca  tl  one. 

[1]  Nolaa  levala  aaaaurad  alth  CNA  ahieh  la  not  capable 
of  recording  aeaauraaant  duration,  Laq,  and  sa.  for  alngir-event. 

(continued  next  page) 


TABLE  8.10  (continued) 


Evant  Description 

1 

1 

1  Location 

I  Estlaatad 

1  Altitude 

I  (In  faatj  I 

1  Duration 

1  (ee  condo) 

1 

1 

1  Lsq 

sa 

Laax 

Madlua  slza  halo 
Idla( North)  800* 
ssi  ay. 

2 

(Station  3) 

WK 

(11 

[11 

[13 

82 

Modi ua  slza  halo 
hcvar(aast)  400' 

so  ay. 

2 

(Station  3) 

30 

[11 

[11 

[il 

75 

Swa  sa  above 

500'  assy. 

2 

(Station  3) 

30 

[13 

[11 

til 

74 

Ball  2068  Flyovar 

80'  way. 

2 

(Station  31 

20 

[11 

[11 

[il 

S3 

Sail  2088  Flyover 

50'  way. 

2 

(Station  3] 

30 

Ml 

[11 

[il 

86 

S7B  Idle  400' 

way. 

2 

(Station  3] 

NA 

[11 

Ml 

[il 

71 

S76  taxi  400' 

way. 

2 

(Station  3] 

NA 

[11 

[11 

Hi 

87 

876  takeoff  60' 

way. 

2 

(Station  3] 

NA 

[11 

[11 

[il 

87 

Hadl urn  halo 
landing  1600' 

way. 

2 

(Station  3] 

NA 

[11 

[11 

HI 

82 

Saas  as  above 

500'  way. 

2 

(Station  3) 

NA 

[11 

[11 

[il 

B2 

Boll  214  taka  off 

200'  way. 

2 

(Station  3) 

NA 

[11 

[11 

[il 

77 

S76  takeoff 

300'  way. 

2 

(Station  3) 

NA 

[11 

[13 

[il 

86 

SaMll  halo  flyby 
dl ractly  overhead. 

2 

(Station  3) 

50 

Ml 

[11 

[il 

88 

Saall  halo  takeoff 
600'  way. 

2 

(Station  3) 

NA 

til 

[11 

til 

73 

All  nolw  data  raoordad  with  A- f raquancy  oalghtlng  and  aloa  raaponaa  tiaa  averaging. 
*  Saa  Flgura  8.18  for  station  locations. 

(1J*  Nolaa  Levels  aaaaursd  slth  CNA  shlch  Is  not  capabls 
of  recording  duration,  Lsq,  or  SB.  for  single-event. 

(contlnuad  on  naxt  paga) 
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TABLE  8.10  (contlnuad] 


•  . 


Evant  Daacrlptlon 

1  1 

1  i 

I  Location*  I 

Eatl noted 

Altl  tuda 
( In  faat]  I 

|  Duration  | 
1  (eaconda)  | 

Laq 

SB. 

1 

1 

Laax  I 

• 

Snail  halo  landing 
800'  may. 

2 

(Station  3) 

NA 

[13 

[11 

[11 

77 

Snail  halo  SEX 

Idle  800'  an  ay. 

2 

(Station  3] 

NA 

[11 

[13 

[11 

88 

• 

Snail  halo  takaoff 
90'  may. 

2 

(Station  31 

50 

[1] 

[11 

[11 

87 

Ball  214  landing 

800'  an  ay. 

2 

(Station  3) 

NA 

[11 

[11 

[11 

74 

• 

Hadltai  alza  halo 
flyovar  directly 
overhead. 

2 

(Station  31 

50 

[11 

[11 

[13 

88 

;;  | 

Nadi un  alza  halo 

takaoff  800' 

to  neat. 

2 

(Station  3] 

NA 

[11 

[11 

[11 

80 

"  •  ... 

S78  takaoff 

500'  way. 

2 

(Station  3) 

10 

[11 

[11 

til 

80 

'•  A' v 

7  '• 

Ball  208S  flyover 

50'  way. 

2 

(Station  3) 

30 

Ml 

[11 

[11 

aa 

«" 

S7B  landl  ng 

30'  way. 

2 

(Station  3] 

10 

[11 

[11 

[1] 

97 

k  •  •  ■  ^  * 

Nadi  un  alza  halo 
takaoff  50'  way. 

2 

(Station  3] 

20 

[11 

[11 

[11 

83 

Ball  214  approach 
200'  way. 

2 

(Station  3) 

18 

[11 

[11 

[11 

87 

Nadi  un  alza  halo 
idle  400'  way. 

2 

(Station  3] 

NA 

[11 

[11 

[11 

83 

Ball  214  hover 
taxi  500'  way. 

2 

(Station  3) 

NA 

[11 

[11 

[11 

82 

Ball  214  takaoff 

2 

NA 

[13 

[11 

[1] 

79 

_  • 

to  aaat  800'  aiay.  (Station  31 


All  nolaa  data  recorded  alth  Arfraquancy  aalghtlng  and  aloa  raaponaa  ttaa  avaraglng. 
*  Saa  Figure  8.18  for  etatlon  locatlona. 

[1]«  Nolaa  Law  ala  aaaaurad  alth  CNA  which  la  not  capable 
of  raoordl ng  duration.  Laq,  or  SB.  for  al ngl a- event. 

(contlnuad  on  noxt  page) 
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Tabla  S.IO(cont) 


1 

1 

Event  Description  | 

Location* 

1  Eat lasted  1 

1  Altitude  | 
1  (In  featl  I 

Meaauraaant 

Duration 

(seconds] 

Laq 

sa 

1 

1 

Lasx  | 

..  • 

Ball  206 L  takaoff 

150'  as  ay. 

3 

30 

[1] 

[11 

[1] 

81 

• 

Hadlua  size  halo 
approach  200*  way. 

3 

100 

(11 

[11 

[11 

89 

Hadlua  size  halo 

flyby  300'  way. 

3 

700 

(11 

[11 

Ml 

87 

• 

Hadlua  alza  halo 

82X  Idle  600'  way. 

3 

NA 

[11 

[11 

Ml 

57 

Saaa  aa  above 

100K  idle. 

3 

NA 

[11 

[11 

Ml 

64 

'  • 

Hadlua  alza  halo 

Idle  300'  way. 

3 

HA 

[11 

Ml 

Ml 

73 

Saaa  aa  above 

450'  way. 

3 

NA 

[11 

Ml 

Ml 

81 

r 

Saaa  aa  above 

300'  way. 

3 

NA 

HI 

Ml 

Ml 

57 

Hliltary  Ball  214 

Idle  500'  way. 

3 

NA 

[11 

[11 

[11 

70 

rv 

Hadlua  size  halo 

hovering  300'  way. 

3 

NA 

[11 

Ml 

Ml 

83 

-V-  ■* 

Saaa  a  a  above. 

3 

NA 

[11 

[13 

Ml 

81 

v’\ 

Hadlua  size  halo 


takaoff  ovarhaad. 

3 

NA 

[11 

Ml 

Ml 

80 

Ball  206B  takaoff 

150'  way. 

3 

NA 

[11 

Ml 

[11 

84 

All  nol  aa  data  recorded  a  1  th  A-fraquancy  weighting  and  aloa  raaponaa  tlae  averaging. 
*  Saa  Figure  8.18  for  atatlon  locations. 

[1]  Nol  aa  lavela  aaaaurad  alth  CNA  ahlch  la  not  capable 
of  recording  aeasurwent  duration,  Leq,  and  SS.  for  elnglr-evsnt. 

(continued  on  next  page) 
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TABLE  8.10  [continued] 


I 


|  I  Eatlaatad  i  Haasuraiant  | 

|  I  Altitude  I  Duration  | 

Evant  Oaacrlptlon  I  Location*  I  (In  faet]  |  (aaconda)  I  Laq  SEL  Laax  | 


Madlua  alta  halo 


flyover  ovarhaad. 

3 

NA 

(11 

[1] 

Ml 

78 

Madlua  alia  halo 
flyover  ISO'  aaay. 

3 

NA 

[1] 

[13 

[11 

82 

Ball  2066  approach 
aaat  of  station. 

4 

(Station  3) 

150 

(11 

Ml 

[11 

84 

30'  eeat  of  atatlon. 

4 

(Station  2) 

40 

43 

82.4 

38.7 

90.6 

Sana  aa  above 
directly  ovor  atatlon. 

4 

(Station  1 ) 

40 

44 

86.7 

106.1 

98.3 

bell  2066  62X 

Idle  121'  aaay. 

4 

(Station  1) 

NA 

14 

75.3 

86.7 

77.0 

Ball  206B  takeoff 
(aouth)  80*  aaat 
of  array. 

4 

(Station  1) 

200 

15 

75.1 

86.6 

79.1 

Saaa  aa  above. 

4 

(Station  2] 

250 

15 

74.5 

86.2 

77.8 

Saaa  aa  above. 

4 

( Station  31 

300 

(11 

[11 

Ml 

76 

Ball  2066  82X 

Idle  250'  «ay. 

4 

(Station  11 

NA 

26 

77.3 

92.1 

79.0 

Saaa  aa  above 

400'  aaay . 

4 

(  Sta  tl  on  2 ) 

NA 

26 

68.3 

82.4 

69.1 

Saaa  aa  above 

550'  at  ay. 

4 

(Station  31 

NA 

(11 

[11 

[11 

59 

Ball  208 B  1001 
idle  257'  aaay. 

4 

( Station  1  ] 

NA 

12 

63.9 

94.7 

85.7 

Saaa  aa  above 

400'  aaay. 

4 

(Station  2] 

NA 

12 

75.8 

88.5 

77.2 

Saaa  aa  above 

4 

All  nol  aa  data  recorded  alth  A-fraquancy 

aalghtlng  and 

•  lot 

raaponaa  tine 

averagl  ng. 

*  Saa  Figure  8.16  for  atatlon  locatlona. 

[1]  Nolee  Levels  aaaaurad  with  CNA  ahlch  la  not  capabla 
of  recording  aeaauraaent  duration,  Laq,  and  SB.  for  al ngle-avent. 

(continued  on  next  page) 
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Long  Beach  Airport  Helicopter  Operators  Letter  of  Intent 
re :  Noise  Abatement 


the  primary  helicopter  operators  at  Long  Beach  Airport,  agree  to  cooperate 
much  as  possible  in  an  effort  to  mitigate  helicopter  noise  problems. 

hough  we  are  bound  to  follow  the  procedures  outlined  in  the  Letter  of 
eement  with  the  FAA  Air  Traffic  Control  Tower  dated  August  15,  1980, 

must  maintain  safety  as  a  primary  consideration,  we  will  to  the  greatest 
ent  possible  participate  in  the  following  noise  abatement  practices: 

eral 

1)  Participate  in  the  FAA  Airport  Noise  Compatibility  (Part  150) 
study  to  be  conducted  during  1984 

2)  Participate  on  the  Long  Beach  Airport  General  Aviation  Noise 
Abatement  Committee 

3)  Give  consideration  to  mitigating  the  helicopter  noise  complaints 
called  into  the  Airport,  which  shall  be  forward ed  to  each 
helicopter  operator  on  a  monthly  basis  by  the  Bureau  of  Aeronautics 

4)  Where  possible,  schedule  use  of  quieter  equipment  during  the 
more  sensitive  early  morning  and  late  evening  hours 

;ht  Procedures 

1)  Other  than  for  safety  reasons  or  ATC  direction,  operations  within  the 
Airport  Traffic  Area  shall  never  be  below  500  ft  MSL  unless  with  airport 
boundaries 

2)  During  all  hours,  with  ATC  approval  and  traffic  permitting,  helicopters 
shall  climb  to  at  least  1000  ft  MSL  prior  to  reaching  the  nearest 
residential  area.  The  reverse  shall  apply  for  arrivals 

3)  During  the  hours  of  8  pm  -  8  am,  ATC  and  traffic  permitting,  helicopters 
shall  climb  to  a  minimum  of  1500  ft  MSL  within  the  airport  boundaries 
prior  to  departure.  The  reverse  shall  apply  for  arrivals 

4)  When  conducting  practice  ILS  approaches,  helicopters  shall  follow  the 
standard  missed  approach  procedures  rather  than  an  early  break  off 

5)  When  possible,  use  N.  Lakewood  and  W.  Wardlow  corridors  rather  than 
S.  Redondo  and  E.  Wardlow 

6)  When  departing  S.  Redondo,  continue  over  S.  Redondo  to  the  shoreline 
prior  to  break  off 

7)  Traffic  and  ATC  permitting,  when  conducting  local  operations,  remain 
west  of  the  mid-point  of  Skylands  Golf  Course  and  east  of  Cherry  Ave. 
when  west  traffic  is  in  use,  and  north  of  Spring  Street  and  south  of 
Carson  Street  when  south  traffic  is  being  used 


[ht  Airlift 


Permian 


Frontier  Pacific 


leach  Police  Department 


Los  Angeles  County  Sheriff  Aero  Bureau 


Pacific  Wing  and  Rotor 


Air  Logistics 


Air  National  Guard 
Los  Alamitos 


r  \A  \ir  Traffic  Control  Tower 

A- 5 


owiedved  : 


Long  Beach  Tower,  Long  Beach  Police  Department,  Los  Angeles  County  Sheriff's 
Department,  City  of  Lakewood,  Wright  Airlift  International,  Inc.,  Loomis 
Aircraft,  Helif light  Systems,  Pacific  Wing  and  Rotor,  Briles  Helicopter  and 
Huntington  Beach  Police  Department ,  Security  Pacific  National  Bank 
EFFECTIVE :  August  15.  1980 _ 

(3)  Ward low  (East/West  Routes). 

West  •  proceed  to/from  the  Long  Beach  Airport  via  Wardlov  Road 
from/ to  the  Los  Angeles  River. 

East  -  proceed  to/from  the  Long  Beach  Airport  via  Wardlow  Road 
from/ to  the  San  Gabriel  River  (60S)  Freeway. 

NOTE :  East  -  for  noise  abatement  purposes,  between  the  hours 
of  2200  and  0600  Local,  in  lieu  of  the  East  Ward low  Route,  proceed  to/ from 
Long  Beach  Airport  via  Lakewood  Boulevard  and  Carson  Street  from/to  the  San 
Gabriel  River  (605)  Freeway. 

d.  Altitudes . 

(1)  All  flights  operating  VFR  on  the  arrival  and  departure  routes 
shall  maintain  500  feet  MSL  or  below  so  as  to  be  clear  of  the  Long  Beach 
airport  fixed  wing  traffic  patterns. 

(2)  All  flights  operating  Special  VFR  within  the  Long  Beach  control 
zone  shall  maintain  at  or  below  500  feet  MSL  unless  otherwise  approved  by 
the  Long  Beach  Tower. 

10.  ATTACHMENTS . 

a.  Attachment  A  -  Area  chart  and  helicopter  routes. 

b.  Attachment  B  -  Helicopter  pad/lane  sites. 

c.  Attachment  C  -  Helicopter  traffic  pattern. 

d.  Attachment  D  -  Special  VFR  airspace. 

e.  Attachment  E  -  Long  Beach  control  zone. 
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Lonj  Beach  Tower,  Long  Beach  Police  Department,  Los  Angeles  County  Sheriff's 
Department,  City  of  Lakewood,  Wright  Airlift  International,  Inc.,  Loomis 
Aircraft,  Heliflight  Systems,  Pacific  Wing  and  Rotor,  Briles  Helicopter  and 
Huntington  Beach  Police  Department ,  Security  Pacific  National  Bank 
EFFECTIVE:  August  15,  1980 _ 

8.  ROUTES. 

The  arrival  and  departure  routes  will  be  flown  as  depicted  in  Attachment  A 
unless  coordinated  otherwise  with  Long  Beach  Tower. 

a.  The  routes  will  begin/ terminate  within  the  helicopter  pattern  or 
at  mid-field. 

b.  Those  departures  or  arrivals  from  areas  located  within  close  proximity 
of  a  desired  route  may  join  or  leave  said  routes  without  proceeding  to  the 
mid -fie Id  area. 

c.  Routes : 

The  routes  described  herein  will  be  used  for  arrivals  and  departures. 
For  aircraft  operating  in  Special  VFR  conditions  while  in  the  control  zone:  - 
proceed  along  the  prescribed  route,  maintain  Special  VFR  conditions  at  or 
below  500  feet  unless  directed  otherwise  by  ATC. 

(1)  South  Redondo  Route. 

Proceed  co/from  the  Long  Beach  Airport  via  Redondo  Avenue  from/ 
to  shoreline.  (Due  to  terrain  and  for  noise  abatement,  an  altitude  at  or 
below  700  feet  is  recommended  when  clear  of  the  Runway  25  Left  downwind 
pattern.) 

NOTE:  During  south  traffic  operations,  flights  proceeding  to 
and  from  the  south  will  use  Lakewood  Boulevard  between  Ward low  Road  and  the 
Lakewood  Traffic  Circle  (VFR  only). 


(2)  North  Downey  Route. 

Proceed  to/ from  the  Long  Beach  Airport  via  an  extended 
centerline  of  and  via  Downey  Avenue  from/ to  Alondra  Boulevard. 

NOTE:  During  south  traffic  operations  at  Long  Beach  Airport, 
helicopter  operators  will  use  the  East  Wardlow  Route  and  Bellflower  Boulevard 
for  flights  to  and  from  the  aHMfc. 


Lor.i  Beach  Tower,  Long  Beach  Police  Department,  Los  Angeles  County  Sheriff's 
Department,  City  of  Lakewood,  Wright  Airlift  International,  Inc.,  Loomis 
Aircraft,  Helif light  Systems,  Pacific  Wing  and  Rotor,  Briles  Helicopter  and 
Huntington  Beach  Police  Department,  Security  Pacific  National  Bank 


LETTER  OF  AGREEMENT 


1.  PURPOSE.  This  letter  of  agreement  establishes  procedures  for  control  of 
helicopters  operating  under  VFR  and  Special  VFR  weather  minimums  within  the 
Long  Beach  control  zone. 


2.  CANCELLATION.  The  letter  of  agreement  between  Long  Beach  Tower,  Long 
Beach  Department  of  Aeronautics,  Long  Beach  Police  Department,  Los  Angeles 
County  Sheriff's  Department  and  City  of  Lakewood,  subject:  Special  VFR  and 
VFR  Helicopter  Operations,  effective  March  15,  1975,  is  canceled. 

3.  SCOPE.  These  procedures  apply  to  operations  within  the  Long  Beach  control 
zone  and  within  the  areas  and  routes  depicted  on  the  attachments  to  this 
letter.  Use  of  these  procedures  is  limited  to  pilots  of  those  parties  who 
are  a  signatory  to  this  letter  of  agreement. 

4.  RESPONSIBILITY.  All  operators  who  have  agreed  to  the  use  of  these 
procedures  shall  assure  that  their  pilots  are  familiar  with  and  comply  with 
these  procedures. 

5.  GENERAL  PROCEDURES, 
a.  Areas. 

(1)  These  procedures  shall  be  applied  to  those  helicopters  operating 
within  the  seven  basic  areas  as  depicted  on  Attachment  E,  numbered  1  through  7. 

(2)  Pilots  shall  obtain  approval  or  necessary  clearances  from  the 
Long  Beach  Tower  prior  to  operating  in,  departing  or  transiting  the  depicted 
areas . 

(3)  Area  7  contains  the  instrument  final  approach  course  to  the 
Long  Beach  Airport.  Special  VFR  helicopter  operations  in  this  area  are 
discouraged  and  not  normally  authorized. 

(4)  Helicopters  shall  not  operate  Special  VFR  east  of  the  San 
Gabriel  River  until  additional  approval  has  been  received  from  the  Long 
Beach  Tower. 


DEPARTMENT  OF  PUBLIC  WORKS 

))>  «IIT  OCI>N  lOVLlviag  •  LON«  lltCH.  C>  90902  •  II  1  ]>  5*0-551 1 
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September  2,  1982 


NOTICE 


10  All  Helicopter  Operators  at  long  Beach  Airport 
FRCM  Steve  Glass,  Airport  Noise  Abatement  Officer 
SUBJECT  Helicopter  Operations  Noise  Abatement  Procedures 


Due  to  the  recent  increase  in  helicopter  related  noise  complaints  in  clearly 
defined  noise  impacted  areas,  helicopter  operators,  airport  operations  and 
management  personnel,  and  the  Air  Traffic  Control  Tower  Chief  have  held  a 
series  of  meetings  to  discuss  solutions  to  the  problem.  As  a  result  of  those 
meetings,  a  set  of  procedures  has  been  identified  which  should  ease  the  noise 
burden  for  citizens  near  helicopter  operating  areas: 

1.  Local  traffic  should  remain  west  of  the  mid-point  of  Skylinks  Golf 
Course  and  east  of  Cherry  Ave.  when  west  Traffic  is  in  use,  and 
north  of  Spring  St.  and  south  of  Carson  St.  when  south  traffic  is 
being  used. 

2.  Pilots  3hould  radio  the  Tower  at  the  boundary  of  the  Airport  Traffic 
Area  at  enroute  altitude  and  request  to  remain  at  altitude  until 
beginning  the  final  approach  to  the  Airport. 

3.  Traffic  should  remain  at  altitude  on  approach  until  decent  is  necessary 
due  to  traffic  and/or  aircraft  requirements.  Likewise,  departing  traffic 
should  request  ATC  to  approve  inmediate  climb  to  en  route  altitude. 

4.  Helicopters  arriving  and  departing  from  the  east  should  use  the  north 
Downey  -  Artesia  Freeway  corridor  rather  than  use  the  east  Wardlow 
corridor. 

5.  voluntary  Noise  Abatement  Procedure:  Non-local  operations  shall 
arrive/depart  via  clirab/decent  to/frcm  1500'  within  Airport  boundaries. 

6.  In  no  event  should  helicopters  arriving/departing  the  airport  maintain 
less  than  500'  outside  of  the  Airport  boundaries. 

PLEASE  FOLLOW  ALL  APPLICABLE  PROCEDURES  UNLESS  WEATHER,  TRAFFIC,  ATC,  OR  AIRCRAFT 

MJ&toL'Kks  6fc*f AW  irWSSWISE. - 


bureau  o*  aeronautic: 
4’0C  GONAi.0  oouglas  o 
90808  ,2’3l  421  8293 


SURE *U  OF  ENGINEERING 

J33  w  ocean  aivo 
9080  2  2 ' 3i590  6383 


BUREAU  OF  PARKS 
2T60  STU0E8AKER  R0  • 
908’  5  2’  3i  42’  9431 


BUREAU  OF  PUBLIC  SERVICE 
’801  SAN  FRANCISCO  AVE 
908’3  i2’3)432  8904 


A-l 


from  Lakefront  Airport  £irst  flew  for  a  short  distance  east 
along  the  railroad  tracks  that  runs  along  the  southern  perimeter 
of  the  airport,  and  then  turned  southeast  passing  between 
Locations  5  and  6  at  an  altitude  of  between  250  to  300  feet. 
During  the  hours  when  the  monitoring  stations  were  set  up  (10:00 
a.m.  to  12:30  p.  m. ) ,  Locations  5  and  6  monitored  the  same  nine 
helicopter  flyovers  at  varying  distances  from  each  station.  The 
highest  Lmax  value  recorded  at  Location  5  was  for  a  Bell  206L 
flyover  at  a  lateral  ground  distance  of  100  feet  and  an  altitude 
of  200  feet  that  registered  76.7  dB(A).  The  highest  Lmax  value 
recorded  at  Location  6  was  from  a  large  helicopter  which  passed 
directly  overhead  at  300  feet  altitude  that  registered  82.8 
dB(A).  By  comparison,  the  highest  Lmax  value  recorded  from  a 
non  helicopter  noise  source  at  Location  5  and  6  was  77  dB (A) 
from  a  small  motorcycle  accelerating  100  feet  away  on  Wales 
Street  and  84  dB(A)  from  a  mini  bike  six  feet  away  on  Mayo 
Drive,  respectively. 


three  of  these  sites  were  on  the  southern  perimeter  of  Lakefront 
Airport  where  most  of  the  in-service  helicopter  operations  took 
place.  The  Lmax  values  recorded  from  in-service  helicopter 
operations  at  these  three  locations  ranged  from  56.3  dB (A)  for  a 
Bell  206B  Jetranger  III  flyby  at  a  lateral  ground  distance  of 
100  feet  and  an  altitude  of  500  feet  to  97  dB  (A)  for  a  S7  6 
helicopter  landing  at  a  lateral  ground  distance  of  30  feet  and 
an  altitude  of  10  feet. 

Location  4  was  at  the  Petroleum  Helicopters,  Inc.  test  site  in 
Jefferson  Parish,  five  miles  to  the  southwest  of  the  New  Orleans 
city  limits.  Lmax  values  recorded  at  this  location  for 
in-service  helicopter  maneuvers  ranged  from  59  dB  (A)  for  a  Bell 
206  B  Jetranger  III  idling  550  feet  away  to  99.3  dB (A)  for  a 
Bell  206B  Jetranger  III  approach  directly  overhead  at  40  feet 
al titude. 

Locations  5  and  6  are  of  particular  interest  because  of  their 
location  in  the  residential  area  where  most  of  the  helicopter 
noise  complaints  in  New  Orleans  originate.  The  noise  monitoring 
station  at  Location  5  was  positioned  in  a  grass  field  in  a  small 
park  near  the  corner  of  Wales  Street  and  Martin  Drive. 
Automobile  traffic  on  both  of  these  streets  was  very  light. 
Location  6  was  in  a  tall  grass  field  at  the  corner  of  Wales 
Street  and  Mayo  Road,  six  blocks  to  the  east  of  Location  5. 
Street  traffic  around  this  location  was  also  very  light.  Several 
short  duration  ambient  noise  samples  were  taken  at  both 
locations  with  the  B  &  K  ISLM  meters,  when  no  helicopter 
overflights  were  present,  shewed  the  area  was  very  quiet  with 
Leq  levels  generally  from  the  high  40  dB  (A)  to  low  50  dB  (A) 
range. 

The  helicopter  flyovers  monitored  were  operations  to  and  from 
Lakefront  Airport.  Most  of  the  helicopters  monitored  departing 


Table  8.10(cont.] 

1 

I  Eatlaatad  | 

Haaauraaant 

\ 

1 

1 

1 

I  Altitude  | 

Duration 

1 

1 

Event  Daacrlptlon  ( 

Loca  tl  on* 

|  (In  faatl  I 

( second*) 

1  Laq 

SB. 

Laax  | 

Larga  hallooptar 
flyovar  500'  aaay 
aaat  to  aaat. 

5 

300 

41 

88.1 

82 .2 

71 .5 

Ball  208B  flyovar 

400'  stay  aaat 
to  aaat. 

S 

300 

40 

87.1 

83  .0 

72.4 

Ball  208B  flyovar 
to  aouth  500 ' 

S 

400 

52 

80.8 

77.9 

65.S 

Larga  hallooptar 
flyovar  500'  stay. 

3 

300 

3B 

68.8 

82.7 

73.0 

Ball  20BB  flyovar 
1000'  aaat  of 
atatlon  handing 
aouth. 

8 

300 

44 

57.8 

74.1 

62.8 

Ball  2068  flyovar 
1200'  north  of 
atatlon  flying 

B 

500 

18 

62.3 

75.1 

85.1 

Ball  214  flying 

aaat  to  aaat 

1200'  aaay. 

8 

300 

SB 

63.4 

B1.B 

70.2 

Ball  20BL  100' 
aouth  of  atatlon 
flying  aaat  to 
aaat. 

8 

200 

23 

78.7 

90.3 

81.5 

Larga  hallooptar 
flyovar  1000'  way. 

6 

300 

25 

63.7 

77.8 

68.0 

Larga  hallooptar 
dl  ractly  ovarhaad. 

8 

300 

21 

78.3 

89.5 

82.8 

Ball  206B  flyovar 

300’  May. 

8 

300 

2B 

87.3 

81.4 

71.4 

Ball  20BB  flyovar 

BOO*  aaay. 

8 

300 

21 

61.2 

74.3 

83.8 

Larga  hallooptar 
dl  ractly  ovarhaad. 

8 

2S0 

21 

73.2 

SB  .4 

79.0 

All  nole*  data  aara  raoordad  a  1  th  A-fraquency  aalghtlng  and  aim  raaponaa  tlaa  averaging. 
*  Saa  Figure  8.18  for  atatlon  location*. 

[1]  Nolaa  levels  aaaaurad  alth  tha  QIA  ahlch  la  not  capabla 

of  raoordlng  aaaauraaant  duration,  Laq,  and  SB.  for  alngl*  events. 
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TABLE  8.10  (continued) 


Event  Description 

1  1 

1  1 

1  Location*  1 

Eatlaated  I 
Altitude  | 
(In  feat)  | 

Duration 
(aaconda)  I 

1 

1 

1  Laq 

sa. 

1 

1 

Laax  | 

0 

Sees  as  above 

547*  easy. 

4 

(Station  3] 

NA 

(1) 

(1) 

Ml 

68 

Saae  Ball  2068 
takeoff  (south) 
overhead. 

4 

(Station  1) 

40 

22 

83.8 

97.2 

91.8 

a--- “ 

• 

Seats  as  above. 

4 

(Station  2) 

50 

20 

79.7 

93.8 

87.2 

Sees  as  above. 

4 

(Station  3) 

75 

[1] 

(1) 

m 

85 

• 

Ball  206  approach 

south  to  north 

overhead. 

4 

(Station  3) 

50 

[1] 

(11 

m 

91 

Seats  aa  above. 

4 

(Station  2) 

50 

37 

B4.3 

100.2 

91.3 

• 

Saae  aa  above. 

4 

(Station  1) 

50 

38 

88.5 

102.2 

91.9 

Ball  2088  takeoff 
(south)  overhead. 

4 

(Station  3) 

75 

[1] 

[1] 

[1] 

88 

T» 

Bell  2088  flyover 
dl ractly  overhead 
flying  north  to 
south. 

5 

500 

79 

61.1 

80.0 

BB.5 

Bell  2088  flyover 
1500'  at  ay. 

5 

500 

22 

80.8 

74.2 

83.8 

Ball  214  flyover 

east  to  neat 

1200'  aaiay. 

5 

300 

84 

61.2 

80.3 

68.1 

• 

Ball  208 L  100' 

north  of  station. 

5 

200 

44 

70.5 

86.9 

78.7 

Large  helicopter 
flyover  500'  at  ay 

seat  to  nest. 

5 

300 

27 

83.3 

77.5 

67.4 

.  • 

Alt  nolao  dots  recorded  nlth  A- frequency  weighting  end  aloe  reeponee  tiee  avar aging. 
*  See  Figure  8.18  for  station  locations. 

(1)  Noise  lavals  eaaeurad  slth  CNA  shlch  Is  not  capable 
of  recording  aeeauraeant  duration,  Laq,  and  SEL  for  slnglr-event. 

(Table  continued  on  next  pegs) 


TABLE  8.10  (continued] 


Event  Description 

1 

1 

1  Location* 

1  Eat lasted  | 

I  Altitude  | 

1  (In  fast)  | 

Duration 

(seconds) 

1 

1 

I  Lap 

sa 

Laax 

Sana  aa  above 

2 88*  way. 

4 

(Station  2] 

NA 

20 

74.8 

87.9 

75.9 

SaaM  as  above 

444*  way. 

4 

(Station  3) 

NA 

[1] 

[1] 

Cl] 

88 

Saea  Bell  208 
takeoff( south]  50' 

eeat. 

4 

(Station  1] 

30 

16 

85.9 

87.8 

91.5 

Saea  ae  above. 

4 

(Station  2) 

75 

IB 

82.1 

94.1 

87.3 

Sees  aa  above. 

4 

(Station  3) 

100 

[1] 

[1] 

[1] 

8B 

Bell  206  flyover 
north  to  south 

800'  way. 

4 

(Station  1] 

500 

23 

85. 8 

79.2 

68.3 

Saea  aa  above. 

4 

(Station  2] 

500 

IB 

88.1 

78.8 

88.5 

Saea  aa  above. 

4 

(Station  3] 

500 

[1] 

[11 

[11 

89 

Ball  20BB  flyover 
south  to  north 

800'  east. 

4 

(Station  1] 

500 

18 

85.2 

77.9 

68.1 

Saea  aa  above. 

4 

(Station  2] 

500 

IB 

83.8 

78.4 

66.8 

Saea  aa  above. 

4 

(Station  3) 

500 

HI 

[1] 

[1] 

87 

Ball  206 B  100K 

Idle  257'  way. 

4 

(Station  1] 

NA 

20 

80.1 

83.1 

81.8 

Swa  as  abova 

400*  way. 

4 

(Station  2] 

NA 

21 

73.4 

88.5 

75.1 

All  noise  data  recorded  elth  A-fraquency  ualghtlng  end  aloe  reeponea  tlee  averaging. 
*  See  Figure  8.10  for  atetlon  locations. 

[1]  Nolae  levels  eeasured  elth  CNA  ehlch  la  not  capable 
of  recording  aaaaurwant  duration.  Laq,  and  SB.  for  elngle-evsnt. 

(continued  on  neat  page) 
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Table  8.10  (continued) 


I  I  Eatlaated  I  Heaeureaant  |  I 


Evant  Description 

1 

I  Location* 

I  Altitude  I 
|  (In  feat)  I 

Duration 

(seconds) 

1 

1  Laq 

sa 

1 

Lux  | 

Sasia  Ball  2068  at 

10O(  Idle  177' 

way. 

4 

(Station  1] 

NA 

18 

80.8 

83.3 

82.5 

Sana  as  above 

310'  aa ay. 

4 

(Station  2] 

NA 

18 

77.2 

88.7 

78.6 

Sana  aa  above 

463'  at  ay. 

4 

(Station  3) 

NA 

(11 

[11 

[11 

72 

Sal  L  2068  62X 
idle  207'  way. 

4 

(Station  1) 

NA 

45 

71.1 

87.8 

72.3 

Sana  as  above 

348'  way. 

4 

(Station  2) 

NA 

45 

63.2 

78.7 

84.3 

Sail  2068  flyover 
800'  east. 

4 

(Station  1) 

300 

IS 

65.7 

78.4 

88.2 

Swa  as  above. 

4 

(Station  2] 

500 

20 

65.4 

78.3 

88.5 

Swa  aa  above. 

4 

(Station  3) 

500 

(11 

[11 

[11 

89 

Ball  2088  takeoff 
(south)  over hand. 

4 

(Station  1] 

40 

18 

88.8 

100.8 

S6.0 

Swa  aa  above 

SO'  seat. 

4 

(Station  2] 

50 

18 

83.4 

95.4 

90.0 

Swa  as  above 

75 'east. 

4 

(Station  3) 

75 

(11 

[11 

[11 

88 

BalL  208  8  8 3 

Idle  145'  way. 

4 

(Station  1] 

NA 

27 

76.7 

81.0 

77.7 

Swa  as  above 

298'  way. 

4 

(Station  2] 

NA 

28 

68.8 

83.2 

70.8 

Swa  aa  above 

444'  way. 

4 

( Station  3) 

NA 

[11 

[11 

[11 

82 

Swa  Ball  208  at 
1008  Idle  147' 

4 

(Station  1) 

NA 

18 

83.0 

96.7 

83.8 

ana*. 


All  nolaa  data  racordad  with  A-frequency  aalghtlng  and  aloa  raermw  tlaa  averaging. 
*  Saa  Figure  8.18  for  station  location*. 

[1]  Nolaa  levels  aeasurad  nlth  CNA  ehich  Is  not  capable 
of  recording  aeasurwent  duration.  Laq,  and  SB.  for  si  nglr-evsnt. 

(continued  on  next  page) 
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TABLE  8.10  ( contl mud) 

I  I  Eatlaatad  |  Maaauraaent  | 

|  I  Altltuda  I  Duration  | 

Evant  Oaacrlptlon  |  Location*  |  (In  faat)  I  (aaconds)  |  Laq  SB.  Laax 


Saaa  aa  abova  4 


507'  May. 

(Station  3) 

NA 

[1] 

[1] 

[11 

S3 

Saaa  Ball  206  at 

10(B  Idle  223' 

4 

(Station  1] 

NA 

21 

78.3 

92.4 

80.8 

away. 

Saaa  aa  abova 

362'  away. 

4 

(Station  2] 

NA 

21 

72.4 

85.8 

73.6 

Ball  206 B  62X 

Idle  260'  away. 

4 

(Station  1] 

NA 

36 

70.4 

85.9 

72.3 

Saaa  aa  abova 

410'  aaay. 

4 

(Station  2] 

NA 

37 

61 .4 

77.1 

84.9 

Saaa  Ball  2068  at 

10CK  Idle  260'  away. 

4 

(Station  1] 

NA 

19 

75.0 

B7.B 

77.4 

Saaa  aa  above 

410'  away. 

4 

(Station  2] 

NA 

20 

67.4 

80.4 

8B.1 

Saaa  aa  abova 

560'  aaay. 

4 

(Station  3] 

NA 

[1] 

[1] 

[11 

64 

Saaa  Ball  206  takeoff 

50'  aaat. 

4 

(Station  1] 

75 

20 

82.7 

95.7 

88.8 

Saaa  aa  abova. 

4 

(Station  3] 

75 

20 

81.1 

94.0 

87.1 

Saa  aa  above. 

4 

(Station  3] 

75 

[11 

Ml 

[11 

87 

Ball  208  62% 
idle  177'  away. 

4 

(Station  1) 

NA 

18 

73.8 

88.2 

74.8 

Sana  aa  abova 

310'  aaay. 

4 

(Station  2) 

NA 

18 

67.2 

79.7 

69.3 

Saaa  aa  abova 

463'  at  ay. 

4 

(Station  2] 

NA 

[1] 

[11 

[11 

88 

All  not  aa  data  racordad  with  A- frequency  weighting  and  aloa  raaponaa  tlaa  avar  aging. 
*  Saa  Figure  8.18  for  atatlon  Locatlona. 

[1]  Nolaa  lavala  aaaaurad  alth  CNA  which  la  not  capobla 
of  recording  aaaauraaant  duration,  Laq,  and  SB.  for  alngla-avant. 

(continued  on  naxt  page) 
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TABLE  8.10  (continued) 


I  I  E>t lasted  |  Measuraaent  |  I 


Event  Description 

1 

1  Location* 

1  Altitude  | 

1  ( in  faat)  | 

Ouratl  on 
(seconds) 

1 

1  Laq 

SB. 

Laax 

*.47 '  aaay. 

(Station  3) 

NA 

[1] 

[1] 

(1) 

67 

Ball  2068  takeoff 
(south)  800'  aaay. 

4 

(Station  1) 

200 

28 

71.1 

85.5 

73.7 

Saae  as  above. 

4 

(Station  2) 

250 

29 

68.2 

83.8 

72.3 

Saae  ss  above. 

4 

(Station  3] 

250 

[1] 

[1] 

[1] 

71 

Bell  2068  100K 
idle  207*  aaay. 

4 

(Station  1 ) 

NA 

23 

80.4 

94 

81.3 

Saae  as  obove 

348*  aaay. 

4 

( Station  2] 

NA 

23 

72.8 

86.4 

73.7 

Saae  as  above 

494*  aaey. 

4 

(Station  3) 

NA 

[1] 

[1] 

[1] 

65 

Ball  2066  takeoff 

(south]  SO'  east. 

4 

(Station  1) 

250 

48 

73.4 

90 

63.6 

Saae  as  above. 

4 

(Station  2] 

300 

46 

70.0 

86  .8 

78.4 

4 

(Station  3) 
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APPENDIX  B 


Manufacturers'  equipment  specifications  for  the  helicopters  used  in 
the  three  tests  and  those  identified  during  measurements  of  routine 
in-service  flyover  operations  are  shown  below  by  helcopter  model. 
(Manufacturers  specifications  were  obtained  from  the 
Annual  published  by  Helicopter  Association  International,  February 
1983. ) 


Ae  r  o  sp3iLial.e_3_5-5_i,-I^.iiL-S-tJ-C 
Manufacturer 

Power  Plant 

Main  rotor  diameter 
Tail  rotor  diameter 
Overall  height 
Net  weight 

Maximum  take  off  weight 
Vne 

Maximum  cruising  speeding  at  S/L 

Vertical  rate  of  climb 

HIGE 

HOGE 

Service  ceiling 
Range 


Aerospatiale  Helicopter 
Corporation  250C-20F 
(2)  Allison  250C-20F,  420  shp 
each 

35.1  ft. 

6.1  ft. 

10.1  ft. 

2  840  lbs. 

5071  lbs. 

150  knots 
126  knots 
N/A 

6,800  ft. 

7,700  ft. 

14,400  ft. 

(with  standard  fuel  tanks) 

400  nm. 


Manufacturer 
Power  plant 
Main  rotor  diameter 
Tail  rotor  diameter 
Overall  height 
Overall  length 
Net  weight 

Maximum  takeoff  weight 
Vne 

Maximum  cruising  speed  at  s/1 
Vertical  rate  of  climb  at  s/1 
HIGE 
HOGE 

Service  ceiling 
Range 

Manufacturer 
Power  plant 
Main  rotor  diameter 
Tail  rotor  diameter 
Overall  height 
Overall  length 
Net  weight 

Maximum  take  off  weight 
vne 

Maximum  cruising  speeding  at  S/L 

Vertical  rate  of  climb 

HIGE 

HOGE 

Service  ceiling 
Range 


Construzione  Aeronautiche  Giovanni 
(2)  Allison  250-C20B 
36.09  ft. 

6.66  ft. 

10.82  ft. 

36.46  ft. 

3 /  125  lbs. 

5,730  lbs. 

168  knots 
150  knots 
1,820  fpm 

9.800  ft. 

6.800  ft. 

15,000  ft. 

3  41  nm. 


Bell  Helicopter  Textron 
(1)  Allison  250-C20J 
33.25  ft. 

5.33  ft. 

11.5  8  ft. 

39.06  ft. 

3200  lbs. 

3200  lbs. 

130  knots 
111  knots 
N/A 

12.800  ft. 

8.800  ft. 

13,500  ft. 

3  86  (@  5000  ft.  ) 


B-2 


£^I_2Dfl4_l*sng_EAAafi 


Manufacturer 
Power  plant 
Main  rotor  diameter 
Tail  rotor  diameter 
Overall  height 
Over  ed  1  length 
Net  weight 

Maximum  take  off  weight 
Vne 

Maximum  cruising  speed  at  S/L 
Vertical  rate  of  climb 
HIGE 
HOGE 

Service  ceiling 
Range 

Shaft  horsepower  (SBP) 

Rotor  speed 
Number  of  blades 


Bell  Helicopter  Textron 
(1)  Allison  250-C30P 
37  ft. 

5.41  ft. 

11.6  9  ft. 

42.71  ft. 

2200  lbs. 

4150  lbs. 

133  knots 
110  knots 
1260  ft. /min. 

16,500  ft. 

5,400  ft. 

20,000  ft. 

343  nm  @  5000  ft. 

400 

394  RPM.  AT  1005  THRUST 
Main-2,  tail-2 


Manufacturer 
Power  plant 

Main  rotor  diameter 
Tail  rotor  diameter 
Overall  height 
Overall  length 
Net  weight 

Maximum  take  off  weight 
Vertical  rate  of  climb  at  S/L 
HIGE 
HOGE 

Service  ceiling 
Range 


Enstron  Helicopter  Corporation 
H10-360-EIBD  Four-cylinder 
engine  with  Raj  ay  Turbocharger 
205  h.  p. 

3  2  ft. 

4.7  8  ft. 

9.17  ft. 

27.67  ft. 

1528  lbs.  normal,  2600  lbs. 

restricted 

2350  lbs. 

1,150  PPM 
10,000  ft. 

N/A 

12,000  ft. 

3  86  (with  standard  fuel  .tanks) 
235  nm 


Hughes  3QQB  Idata_fox_B-ugkeB-3fl.QCl 


Manufacturer 

Hughes  Helicopters#  Inc. 

Power  plant 

(1)  Lycoming  H10-360-D1A 

• 

■  'j 

Main  rotor  Diameter 

26.83  ft. 

Tail  rotor 

4.25  ft. 

Number  of  blades 

Main-2#  tail  2 

Overall  Height 

8.75  ft. 

• 

Overall  length 

30.83  ft. 

Net  weight 

7  96  lbs. 

'■  ■  •  - 

Maximum  take-off  weight 

1300  lbs. 

Vne 

103  knots 

’  • 

Maximum  cruising  speed  at  S/1 

96  knots  @  75%  power 

Vertical  rate  of  climb  at  S/1 

1200  ft. /min. 

HIGE 

8300  ft. 

HOGE 

6400  ft. 

*  • 

Service  ceiling 

14000  ft. 

Range 

209  nm. 

iittgiiflg-^JflC-idAtfl-Xfli-augiiea  MAE ) 


Manufacturer 

Hughes  Helicopter 

Power  Plant 

Allison  250-C20B 

Main  rotor  diameter 

26.41  ft. 

Tail  rotor  diameter 

4.5  8  ft. 

Overall  height 

8.9  ft. 

Overall  length 

30.5  ft. 

Net  weight 

1450  lbs. 

Maximum  take-off  weight 

3000  lbs. 

Vne 

152  knots 

Maximum  cruising  speed  at 

S/L 

139  knots 

Vertical  rate  of  climb  at 

S/L 

912  ft. /min. 

HIGE 

8500  ft. 

HOGE 

6000  ft. 

Service  Calling 

15#000  ft. 

Range 

2  87  nm. 

B-5 


-• 


U£££SX££lUDi£.fc-££-l£  5 


Manuf  act  urer 
Power  plant 
Main  rotor  diameter 
Tail  rotor  diameter 
Overall  height 
Overall  length 
Net  weight 

Maximum  take-off  weight 
Vne 

Maximum  cruising  speed  at  S/L 
Vertical  rate  of  climb  at  S/L 
HIGE 
HOGE 

Service  ceiling 
Range 


Messers  chm i 1 1- Boel kow - B1 ohm 
(2)  Allison  250  C28C 
32.25  ft. 

6.17  ft. 

10  ft. 

38.08  ft. 

2,931  lbs. 

5,291  lbs. 

145  knots 
137  knots 
1,820  fptn 
12,630  ft. 

10,830  ft. 

20,000  ft. 

290  nm. 


END 

FILMED 

7-85 


DTIC 


